イノベーションの測定に向けた基礎的調査 報告書 by 科学技術政策研究所 & 科学技術政策研究所
 0 
 NISTEP REPORT No.103  
 
??18?? ????????? ??????? 
 
 
 
??????????????????? 
 
??? 
 
 
 
 
??19?3? 
 
 
 
????? ????????? 
 
  
 
 1 
 
 
 
  
 
Preliminary Study on the Measurement of Innovation 
 
3rd Policy-oriented Research Group, 
National Institute of Science and Technology Policy (NISTEP) 
Ministry of Education, Culture, Sports, Science and Technology (MEXT? 
JAPAN 
????????????????????????????????????
????????????????????????? 18 ???????????
???????? 
????????????????????????????????????? 
 2 
? ? 
 
??????????????????????????????????????i 
 
?? 
?? ???????????????????????????????????1 
??? ?????????????????????????????????1 
??? ?????????????????????????????????2 
??? ??????????????????????????????????5 
??? ?????????????????????????????????5 
????? ??????????????????????????????5 
????? ??????????????????????????????8 
????? ??????????????????????????? 
      ?????????????????????????????10 
??? ????????????????????????????????12 
????? ?????????????????????????????12 
?????  OECD ???????????????????????????15 
????? ?????????????????????????????17 
????? ?????????????????????????????18 
??? ??????????????????????????????????21 
??? ????????????????????????????????21 
????? ?????????????????????????????21 
????? ?????????????????????????????22 
??? ????????????????????????????????25 
????? ??????????????????????????? 
?????????????????????????????25 
????? ????????????????????  
?????????????????????????????58 
????? ????????? ???????????????? 
?????????????????????????????91 
??? ?????????????????????????????? 
????????????????????????????????110 
????? ???????????? ?????????????? 
?????????????????????????????110 
????? ??????????????????????????????149 
????? ???????????????????? ?????????173 
??? ????????????????????????????????190 
????? ?????????????????????? ???????190 
 3 
????? ?????????????????? 
??????? ?????????????????????225 
??? ????????????????????????????????243 
????? ???????????????????????????? 
??????????????????????????????243 
????? ???????????????????????????? 
??? ??????????????????????????257 
??? ????????????????????????????????283 
????? ?????????????????????????????283 
????? ?????????????????????????????284 
????? ?????????????????????????????285 
????? ???????????????????????????? 
?????????????????????????????285 
??? ?????????????????????????????????287 
 
???? 
?????????????????? 
? The Atlanta Conference on S&T Policy 2006?US-EU Policies for  
Research and innovation????????????PRIME??????? 
?????????2006.5.18?5.20??????????????????295 
? G8????????????????????????????? 
?2006.7.11?????????????????????????????300 
? OECD?GSF????????2006.7.12?????????????????302 
? NSF????????????????????????NSF?????? 
????2006.8.28??????????????????????????315 
? Blue Sky???????2006.9.25?9.27????????????????347 
? NESTI-SWIC??WG?2007.11.15????????????????????353 
? ??CEIES???2007.2.5?2.6????????????????????355 
? Katy Borner ??????????????????????????? 
?????????????????????????<2007.2.13>????357 
? ????????????????????????????????? 
????????????????2007.3.12?3.13????????????375 
? EU KLEMS??????????2007.3.16?3.18?????????????410 
 
 i 
???????????????????????? 
 
??????????? 
??????????????????? 
?????????????????????????????????????????
?????????????????????????? 
???????????????????????????25????????????
??????????????????????????????????????
?Creating an Innovative Europe???????  
??????????????????? 
?????????????????????????????????????????
??????????????????????????????????? 
????????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????
????????????????????????????????? 
???????????????????????Science of Science and Innovation 
Policy???????NSF?????????????????? 
OECD?? ????????????????????????????????????
??????????????????????????????????????
???/??????????????????????????????????
?????????????? 
????????????????CIS??? EU KLEMS ??????(??????????
?????????????????????????) 
???????????????????????????????????????????
??????????????????????????2003?2004??????? 
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????? 
????????????????????????2006???????????
????? 
?????????? 
 ?????????????????????????????????????????
?????????????????????????? 
?????????????????????????????????????????
??????????????????????????????????????
????2007?????????????????? 
 
 ii 
????????? 
??????????????????????????????????????????
??????????????????? 
?????????????????????????????????????????
??????????????????? 
?????????????????????????????????? 2007 ?????
????????????????? 
??????????????????????????? 
??????????????????????????????????????????
??????????????????/??????????????????????
?????????????????????? 
???????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????? 
??????????????????????????????????????????
?????????????????????????????????????????
?????????????????????????????????????????? 
(?) ?????????????????????????????? 
(?) ??????????????????????????? 
(?) ???????????????????????????????????? 
(?) ??????????????????????????????????? 
????????????????????????? 
??????? 
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????? 
 ?????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????/??????
????????????????????????????? 
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????? 
 iii
 ?????????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????? 
??????????????????????????? 
?????/??????????????????????????????? 
a)???????????????????????????? 
x ???????????????????????????????????? 
x ??????????????????????????? 
x ??????????????????????????????? 
b)??????????????????????????? 
x ?????????????????????????????????? 
x ??????????????????????? 
x ????????????/?????????????????????????
?? 
c)????????????????????? 
x ???????????????????????????????????? 
????????????????????????????????????? 
x ?????????????????????????????????????
?? 
2007???????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????? 
?????????????????????????????????????????
?????????????????????????????????????????
???????????? 
 i 
 
??????????? 
 i 
 
 
 
 
 
 
 
 
 
? ? 
 
 
 ii 
 
??????????? 
  1 
序章 調査の目的及び内容等 
 
??? ???????? 
 
?3?????????1????1???2?????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????2006?
6 ??????????????????????????????2???????
????????????2025????????????????????????
?????????????????????????????????25????
??????????????????????????????????????
????????????2004???????????????????3 ????
2006?????????EU?????????11? 5?????????????
??????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????(National Science Foundation :NSF)?????????????????
????????Science of Science and Innovation Policy??????????
??????PRIME?Policies for Research and Innovation in Moving towards the 
European?4????????????????? 2006??-???????????
????OECD/GSF ??????????????????????????????
???????????????????????????????????????
?????????????????????2006???????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????? 
                                                   
1???????????2006?3?28?????? 
2????????(2006)??????????????? 
3 Council on Competitiveness?CoC?2004??Innovate America?Thriving in a World of Challenges and 
Change? 
4PRIME????????????????????????????????????????????
??6??????????????????????? 
  2 
 ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????19????????????????
?????? 
 
??? ?????????? 
 
???????? 
 
 ?????????????????????????????????????
?????????????????????????????19????????
??????????????????????????????????????
???? 
???.1 ??????? 
 
イノベーション研究の現状とイノベーション測定に向けた課題 
 
???????????????????????? 
????????????????????? 
イノベーションの測定に向けて今後進めるべき取組の提案 
??????????????????????
???????????????? 
?????????????????????? 
??19???? 
????????
????????
?????? 
????????
???????? 
?? 
??????? 
???? 
????? ????? 
  3 
??????????? 
 
 ?????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
????????????????????????? 
 
?????????????????????????? 
 
?????????? 
???? 
??  ?   ???? ???????????? ?? 
 
???? 
?? ??  ???????? ?????????? ?????? 
?????   ??????????? ?????? ??? 
        ????????? ?1?????? ????? 
??  ?   ???? ????????? ??? 
        ????????? ?1?????? ????? 
?? ??  ?????? ?????? 
???????? ?????????? ??????? 
?????  ????? ?????? 
?????  ???? ?????? ?? 
        ????????? ?1?????? ????? 
??  ??  ?????? ?????? ?? 
? ???  ?????? ???????? ??? 
??  ?   ?????? ?????????????? ?? 
        ????????? ?2?????? ????? 
??  ?   ????????? ??? 
        ????????? ?3???????? ????? 
?? ??  ????????? ??????????? ??  
?? ??  ???? ????????????? ?? 
????????? ?1?????? ????????? 
?? ??  ???? ????????????????? 
?? ??  ???? ?????????????????????? 
        ????????? ?2?????? ????????? 
?? ??  ???? ????? ?? 
        ????????? ?1?????? ????? 
?? ??   ???? ????????????? ????????? 
 
  4 
 
????? 
??   ?  ????????? ?? 
?? ?? ????????? ????? 
?? ?? ????????? ?3???????? ??????? 
?? ?? ????????? ?3???????? ????? 
 
???????????????????????????????? 
?1????18?11??????10:00?12:00 
?2????19?1?22????15:00?17:00 
?3????19?3?27????18:00?20:00 
 
?????????? 
 ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????? 
 
  5 
第１章 イノベーションとイノベーション計測をめぐる政策動向 
 ?????????????????????????????????????
????????BRIC????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? 
 
??? ????????????????? 
 
????? ????? 
 
????Innovate America??????????????5 
 
?????80???????????????????????????????
?????????????????????????????????Council on 
Competitiveness:CoC??????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????? 2004 ? 12 ????????????CoC ???
????? 400 ??????2003 ? 10 ????????????????????
????????NII????15???????????????????? 
 ??????????????????????50??????GDP??????
??????????????????????????????????????
???????????????????21??????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
 ????21????????????????????????????????
??????????????????????????????????????
???????????? 1 ?????????????????????????
??????????????????????????????????????
?????????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
                                                   
5Council on Competitiveness?2004??Innovate America?Thriving in a World of Challenges and Change? 
  6 
??????????????????????????????????????
??????????????????????????????????? 
 ???????????????????? 
? ???????????????????????????????????
?? 
? ???????????????????? 
? ???????????? 
? ?????????????????????????????????? 
? ??????????????????????? 
? ?????????? 
? ??????????????????? 
? ????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????? 
 ?????????????????????????????????????
????????????????????????????? 
 
??????????????????Rising Above the Gathering Storm???
?????????6 
 
??????????National Academy of Sciences?NAS???????????
????????????????????????????21?????????
???????????????? 2005? 10?????????????Norman R 
Augustine??????????????????????????? ???????
?????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????K-12
???????????????????????????????????????
???????????????????????????? 4 ?????????
????? 
 
                                                   
6 National Academy of Sciences(2005)?Rising Above The Gathering Storm: Energizing and Employing 
America for a Brighter Economic Future? 
  7 
??????????????? 
 
?Innovate America???Rising Above the Gathering Storm?????????
??????????????????????????????????????
???????????????2006?1???????????????????
????7???? 
 2006?2?????????????????????????????????
???????????????8???????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??? 
? ??????????? 
? ???????????????? 
? ??????????????? 
? ?????????? 
? 21???????????????? 
? ???????????????? 
? ??????????? 
? ??????????? 
? ???????????????? 
???? 
? ????????????????300????? 
? 1 ??????????????????????????????????
???? 
? 2015???????????????10??? 
? ????????????????????70??? 
? 21???????????????????????80??? 
?????????????????????2007 ???????? 59 ?????
?????????????????????????????10???500???
??????????860?????????????????????? 
                                                   
7 ?2006 State of the Union Address by the President??January 31, 2006? 
8 Domestic Policy Council Office of Science and Tecchnology Policy(2006)?American Competitiveness 
Initiative: Leading the World in Innovation? 
  8 
 
????The Innovation Agenda?????? 
 
???2006???????????????????????????11?15?
??????????The Innovation Agenda????????????9  
???The Innovation Agenda????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? 
? ?????????????????????10????? 4???????
? 
? ???????????????????COE??? 
? ????????????????????????????????????
????????????? 
? ??10??????????????? 
? ??????????????????????????? 
??????? 
 ?????????????????????????????????????
?????????????????? 
 
 
????? ????? 
 
?????????10????????11 
 2000?3???????????EU?????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????10 ?????????(???
?????)?????????????????????????????????
?????????????????????????????????? 
? e-???????????????? 
? ??????? 
                                                   
9The House Democrats' Nancy Pelosi(2005) ?The Innovation Agenda: A Commitment to Competitiveness 
to Keep America #1? 
10European Council(2003) ?Lisbon European Council?Lisbon Strategy?? 
11European Council(2003) ?A new start for the Lisbon Strategy? 
  9 
? ?????????????? 
? ??????????????? 
? ????????????? 
?6???????????????? 
 ?????????????????EU???????????????????
??????????????????????????????????????
???????????????2005?????????????????????
????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????? 
? IT???????????????????????????????????
?????????? 
? ????????????????????????????????????
????????????????????????? 
? ?????????????????????????? 
? ????????????????????????????????????
? 
? ????????????????????????? 
? ????????????? 
? ????????????????????????????????????
?????? 
??????????????? 
????Creating an Innovative Europe?????Aho?????12 
?Creating an Innovative Europe???2005??EU?????????????
???????????????EU??????????????????????
???????????????????????????Esko Aho???????
???????????????2006?1???????????????????
????????????????????????Innovative Europe??????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????? 3 ?????????????
????????????????3??????????????????????
????????????????????????????????????? 
                                                   
12 Independent Expert Group on R&D and Innovation?2006??Creating an Innovative Europe?  
  10 
 
???????????????????FP7?13 ?????????????
????????????CIFP?14 
 ?????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????? 
 2007??2013???????7??????????????FP7??EU????
??????????????????????????????????????
????CIFP????????????????????????????????
????????????????FP??7???532??????????????
FP6 ????????????????????????????????????
??????????????????????324???????????????
???????????????????????????Capacities??????
?42????????????????????????????????????? 
 FP7??????????????????????????????CIFP??2007
??????????????????????????????????????
??,???????????????????????????????????
??????? EU ?????????????????????????????
????CIFP ? FP7 ?????????????????????????????
??????????????????????????????????????
?????????? 
? ??????????????? 
? ??????????????? 
? ?????????????????????????????????? ?
????-??????????? 
??????????36????????????? 
 
????? ??????????????????????????????
??? 
 
??????????????????? 
?????????21???????????????????????????
????????????????1995????????????????????
??????3??????????????????????????? 
????????????2001 ???????? 2 ?????????15 ??
                                                   
13 ?Seventh Framework Programme (FP7)? 
14 ?Competitiveness and Innovation Framework Programme(CIFP)? 
15???????????2001?3?30?????? 
  11 
??21???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
?????????????????????????????????????? 
?????????????????2006????????3?????????
16?????????????????3?????????????1???2??
?????????????????????????????????????5
?????????????????25????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
?????????????????????????????????????? 
 
???????????????? 
? 3 ???????????????????????????????????
???????2006?6??????????????? 
? ???????????????????????????????????
?????????????? 
? ????????????????????????????????????
??????????????????????????????? 
? ????????????????????????????????????
??????????????????????????? 
? ???????????????????? 
? ??????????????? 
????????????? 
                                                   
16???????????2006?3?28?????? 
  12 
 
??????????25 
2006?9??????????????????????????????????
????????????????????????????????????2025
????????????????????????? 25?17??????????
???2007 ? 2 ? 26 ????????????????????????????
?2025???????????????????????????????????
???????????????????????????????????21??
??????????????????????????????????????
??? 
? ??????????????????????????????????????
????? 
? ??????????? 
? ??????????????????????? 
? ???????????????????????? 
????????????????????????????? 
? ?????????????????????????? 
? ???????IT????????????????????? 
? ???? 
? 20???????????????????????????? 
? ??????????????????????????????? 
? ?????????????????????? 
??????? 
 ?????????????????????????????????????
????2006?5????????????????????????? 
 
 
??? ????????????????? 
 
????? ????? 
 
???????????NSF?? 1950 ????????????????????
???????????NSB???Science Indicators?SI??????????SI
?1987????Science and Engineering Indicators??????????????
?????????????????????NSF ??????????SBE????
??????Division of Science Resources Statistics: SRS????Science and 
Engineering Statistics?????????????????????Industrial 
                                                   
17???????25?????2007?????????25?????????????????????
?????? 
  13 
Research and Development Information System?IRIS??????????????
?Scientists and Engineers Statistical Data System (SESTAT)?????????
? ? ?? ?? Linking Multinational Corporations Data from International 
Investment Surveys and Industrial R&D Surveys??????????? 
????????????Levin, Klevorick, Nelson, and Winter ? 1987 ???
??????????????????Yale Survey???????????????
???????? Cohen ?????Yale ?survey????????????????
? ?CMU survey?????????????????????????1994???EU
????Community Innovation Survey?CIS???????????????????
????????? 
?????????????????????????????????????
???????????????2005? 4???????????????AAAS?
??????????????????????????????????????
??????????????????????????????????????
??????????????Science of Science Policy?????????????
?????????????18?????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
?????????????????????????????????????
?? NSF ???????????????????????Science of Science and 
Innovation Policy: Sci SIP??????????19? 
 ?????????????????????????????????????
??????????????????????????Sci SIP ????????
???????????????????? 3 ?????????????????
????Sci SIP????????? 
? ?????????????????????????????? 
? ????????????????????????? 
? ????????????????????????? 
? ?????????????? 
                                                   
18 ??30?AAAS?????????????????????2005?4?? 
19 ??????NSF????????????????????????NSF???????????? 
  14 
??????????????????????????????????????
?????????????????? Sci SIP ????????????????
?????? 
? ???????????????????/????????????????
????? 
? ???????????????????????? 
? ??????????????????? 
? ??????? 
? ??????????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????? NSF?? Collaboratories ?
?????????????????????????NSF ???????????
???? 
? ???????????????????? 
? ??????????????????? 
? ?????????????????????? 
???????? 
? ????????????????????????????????????
????????????? 
? ???????????????????????????????????? 
? ???????????????? 
??????? 
? ??????????????????????????? 
? ????????????????????? 
?????????????????NSF??2007????? 680????????
??????2008?????????449????????1,129????????
????????20? 
Sci SIP ?????????????????????????????????
?????????????NSF???2006?6????????????????
????????????????????????Advancing Measures of 
Innovation???????????????????????????????????
??????????????????????????????????????
??2 ???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
                                                   
20 NSF?2007??FY 2008 Budget Request to Congress? 
  15 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????21? 
 ?????????????????????????????? NSF????
?Census Bureau????????BEA??????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????? 
 ???????????????????????????????? NSF ???
???BEA????????????????2006?9?????????????
????????????????? 1959??? 2002???? 4.5???? GDP?
????? 1995??? 2002????? 6.5???? GDP????????????
??????1959???2002????2%????GDP?????????????
??????????????22? 
 ?????????????????????????????????????
??????????????????????????????????????
2006?8??????????????????????????????????
??????????????????????????????????????
???????????IBM???????CEO?????????????CEO?3M
???????????????15?????????2007? 2????????
??????????????????????????????????????
???????????????????????????? 
 
 
????? OECD??? 
 
?????????OECD??????OEEC??????????????????
?????????1963???????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????1992???????????
????????????????????????Community Innovation 
Survey:CIS?????4????????????????????????????
                                                   
21 NSF(2007??A dvancing Measures of Innovation Knowledge Flows, Business Metrics, and Measurement 
Strategies 6-7 June 2006 Workshop Report?  
22 BEA/NSF?2006??R&D SATELLITE ACCOUNT:PRELIMINARY ESTIMATES? 
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???????????????????????????????? 
OECD???????????????????????????????????
????????? 2 ???????Main Science and Technology Indicators??
??????????????????????????????????????
????OECD Science, Technology and Industry Outlook????????????
??????????????????????????????OECD Science and 
Technology and Industry Scoreboard???????????????? 
 ???????????????OECD???????????CSTP???????
???????????? Global Science Forum?GSF?????????????
???(NESTI)? Blue Sky ?23????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
 ???CSTP ??????????????? WG?TIP?????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????? 
? ???????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
?????????? 
? ????????????????????????????????????
??????????????????????????????????? 
? ????????????????????????????????????
????????????????????????????????????
???????????????????? 
????????? 
 ????CSTP???NESTI????????????CIBE???????????
????????????????SWIC????????????????????
??????????????????????????????????????
?????????????????????????????????2006 ? 11
??????????????? 
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EU??????????????EU?????????????????????
??????????????????2001??????????????????
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? ????????????????????????????????????
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????????????????????????????????????????
??????????????????????????????????????
???????????????????????????? 
 
???????????????Community Innovation Survey: CIS ? 
 
 ??????????????????????????????????????
???Community Innovation Survey: CIS????????????????????
????????Yale Survey?1987????????EU??1992?????4??
??CIS2?1996???CIS3?2001???CIS4?2005??????????????CIS
?????????????????????????????????????? 
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???EU KLEMS?????? 
 
EU KLEMS??????24??OECD???????????????????????
????????????????????? EU??????? 1970??????
??????????????????????????????????????
??????????????????????????????????????
???????????????????11??????????????????
?????????????????????? 
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???????????????????????????????????????
????????????????????????????? 
 1991??????????????????3????????????????
???????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
 ??????????????????????????????????????
2003?????15????2004?????16?????????????????
?? ????????????????????????????????????
??????????? 
? ????????????????????? 
? ????????????????????????? 
? ??????????????????????????? 
? ??????????????????????????????? 
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?????????????????????????????????????? 
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?????????????????????????????????????
????????????????????????????????????
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????(Papert)???: ????????????????????????
????????????????????????????????????
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???????????????????????????????????????????????
???????????????????????????????????????????????
???????????NEC??????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????? US?????????
???????????????????????????????????????????????
????????????????????????????????? 
26 ?????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????? 
27 ?????????????????????????????????????????????
????????????????????? 
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??????????????????????????????????????
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?????????????????????????????????????
??????????????????????????????????????
?????????????????????????????Chuma (2006)????
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??????????????????????????????????????
??????????????????????????????????????
????????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????? DRAM28????????
????????????????????????1??????????????
???DRAM????????????????????????????????2?
???????DRAM????????ISSCC?International Solid-State Circuits 
Conference??IEDM?International Electron Devices Meeting?????????
????????????????????????????????????? 
?????????????????????????????????DRAM??
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?DRAM???????????????????????????????????
??????????????????????????????????????
????????????????????????????? 
 
 
                                                   
28 DRAM??Dynamic Random Access Memory ??????????????2?????3??2???
???????????????????????????????????????????G. Moore
?????????????? http://www.intel.com/technology/mooreslaw/index.htm??????? 
  27 
???DRAM?????????????????????Stylized Facts? 
 
 ?? 30???????????DRAM???????????????? 4???
?????????????????? 
 
(SF1) ???????1980???????DRAM????70?????????
??????????????????????10??????? 
(SF2) ?????????????64Kb??256Mb????????DRAM??
????????????????????????????????
?????????????????? 
(SF3)  64Mb???????128Mb???????????????????16Mb
????????????29???????????30????????
??????????????????????????? 
(SF4) 90????????????????????????????????
????????????????????????????????
????? 
 
??????????????????????????????????? 
 
?????????(SF1)??? 
 
 SF1??????DRAM????????????? 2.2.1.1??????????
??????????????????????80???????????????
????????????98?12??????2001?12?????2002?10??
?????DRAM????????????NEC?????99?12??DRAM????
?????????????DRAM???????????????????????
????????????????DRAM??????????? 
                                                   
29 ??????????????????????????DRAM?????????????????
????????????????????????PC??????????????????????
???SIMM?DIMM??????????????????????? 
30 ?????????1????????????????????????????????????
??1 ?? DRAM ???????????????????????????????????????
??????????????????????????0?1???????????????????
????????????????????????????????????????? 
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図１ ： DRAM出荷額（ ド ル） 国別シェ アの推移
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?????????(SF2)??? 
 
 64Kb ??? DRAM ?????????????????????????????
????????? IBM???????????????????????????
????? 2.2.1.2????????????? 2.2.1.2????????????
???????????? ISSCC???????????????????????
???? IEDM????????????? DRAM ????????????????
????31 ?ISSCC???????DRAM????????2???????????
?????????80?????????????????????????????
??????????????????????2 ???????????????
????????ISSCC????????????????????????????
?????????????IEDM ????ISSCC ????????????????
??????????????????? 
ISSCC? IEDM?????????????????????2.2.1.2????80?
?????90????????????????????????????????
?????????????????????????IBM ???????????
???????????????????????????????????????
???? IBM ????????????????????????????????
??????????????????32???????90????????????
                                                   
31 ?????????????????????????? 
32 Science Direct ??????????????????????? 1993????????? 837??
NEC826????????314??Samsung Advanced Institute of Technology 435???????25?
?? 2.2.1.1 DR M??????????????? 
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????Hynix????????????????????? 90 ?????????
??????????????????????????????????????
????????????????????????????????????90?
?????????????????????????IEDM?????????? 
 
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
日立 * * ** *** ** ** ** ** ** ** * * * *
東芝 ** ** * *** *** * * * ** * ** ** ** **
NEC * * ** * * * * * * * * ** ** * ***
三菱電機
富士通 ** * * * * * **
IBM * ** * ** * * ** * * *** * * ** *
Intel * *** ** * * *
Micron
M ostek * * *
M otorola * * * *
Texas Instrum ents * ** * * *
Infineon  +  Siem ens * * * * ** *
Samsung * ** * ** *
Hynix +  Hyu ndai +  LG ** * * *
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
日立 * * * ** *** ** * * * ** * ** * *** *** * * **
東芝 ** * ** ** * * **** * *** **** ** ** ** *** **** *** *** ** ** **
NEC * * * * * * * ***** **** * *** **** **** *** ***** ** ** * *
三菱電機 * * * * * * * * * *** ** **** * *** *
富士通 * * * * * * * ** * ** ** **
IBM * * * *** * * ** **** * * * ** * *** * **** **
Intel * *
Micron * * * *
M ostek *
M otorola * ** ** *
Texas Instrum ents * ** ** * * ** * ** * * *
Infineon  +  Siem ens * * * *** * ***** *** **
Samsung * ***** ** **** * **** ** *** *** ***** ****
Hynix +  Hyu ndai +  LG *** ** * * ** **
出典： IEDM50年史、 ISSCC50年史
１）ISSCC 　DRAM 関連   （論文全体からDRAM 、M OSRAM 、  etc.　で抽出）: *が1論文に相当　 （以降の表も同様）
２ ） IEDM　 DRAM関連（ 論文全体からDRAM、 M OSRAM、  etc.　 で抽出） ： 　 *が1論文に相当　 （ 以降の表も同様）
表１：ISSC ・IEDM に見られるDRAM 関連発表論文数（主要半導体メ ーカ 別ー）
 
 
????????????(SF3) 
 
?????????????????????????????????????
?????????64Mb???????????????????????????
?????????????????????????????????? 2 ???
????????????????2.2.1.3??1????DRAM???????1?
??????? ISSCC ????????????????????????????
???????????????64Mb ???????????????????100
??????????????????DRAM??????????????????
????????????????????????????????????? 
?????????80???????????????????????????
????????????????16Mb????????????????????
                                                                                                                                                     
?????????????????????????????????????????????? 
?? 2.2.1.2 IS D, D?????DRAM?????????????? 
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?????????64Mb???????????????????????????
??????????????????????????????????????
??????????????????????? 
 ????????????????????????????????16Mb?DRAM
????????????????2.2.1.4???????????????????
? 1991 ?? NEC16M_1?????PD4216100? ?????????????????
???? ??? DRAM ????????????????????????????
NEC ???91 ?? 96 ????? 71??????????????????????
96?????????41??28????????97???20??????????
????????????????????96 ?? 97 ?????????????
???????????????????????????97 ?? DRAM ?????
???????????????????????? 
表２：各種容量別DRAM の開発・量産プロセスの推移（1K ～１G ）
DRAM容
量（ ビッ
ト ）
ISSCC,
JSSC,
VLSICでの
最初の発
表年次
発表メ ー
カー名
量産開始
年次
（ A1)
最初の量
産開始
メ ーカー
量産開始
までの期
間（ A1-
A0)
量産個数
が100万個
以上に達
し た年次
（ A1)
開発発表
から100万
個量産ま
での期間
（ A2-A0）
出荷個数
ピーク年
次（ A3)
開発開始発表
からピーク年
次までの期間
(A3-A0)
1K なし 1971 INTEL - 1973 - 1974 -
4K 1973 INTEL 1975 TI 2 1975 2 1979 6
16K 1976 INTEL、 日
立
1977 Mostek 1 1977 1 1982 6
64K 1978 Mostek、
NEC、
NTT、
Siem ens
1980 日立 2 1980 2 1987 9
256K 1980 NEC、 NTT 1983 富士通 3 1983 3 1988 8
1M 1984  Hitachi、
NEC、 NTT
1986 東芝 2 1986 2 1991 7
4M 1986 NEC, TI、
東芝
1989 日立 3 1989 3 1995 9
16M 1988 日立、 松
下、 東芝
1991 日立 3 1993 5 1997 9
64M 1991 日立 1994 NEC,
Samsung
3 1996 5 2000 9
128M なし なし 1998 Samsung - 1998 - 2001 -
256M 1993 日立、 松
下、 三
菱、 東芝
1997 Samsung 4 1999 6 2005 12
512M なし ただし
IBM2001
年に発表
2003 Samsung - 2003 - 2008E -
1G 1995 日立、 2004 Samsung 9 2004 9 2009E 14
出典： ISSCC、 JSCC, SVLSIC、 SEM ICO(2003), ICE(1997)、 日経新聞
JSCC= Jounarl of Solid State Circuits, SVLSIC= Sym p osium  on VLSI Circuit
 
?? 2.2.1.3 ????? RAM???????????????K??G? 
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表3： 16Mb・ DRAMに見られるマイクロンのシュリ ンク技術
Product Exp ectedYear
Chip Size
(HEC_ 16M_ 1=100)
Cell Size
(NEC_ 16M_ 1= 100)
NEC16M_ 1 1991 100.00 100.00
Fujitsu16M_ 1 1992 94.71 113.10
Samsung16M_ 1 1993 67.55 86.67
Mitsubishi16M_ 11994 69.71 71.43
Hitachi16M_ 1 1994 65.96 75.30
Hitachi16M_ 2 1994 67.90 76.19
NEC16M_ 1 1994 68.64 71.43
Samsung16M_ 2 1994 63.72 65.48
Hy undai16M_ 1 1994 86.18 95.24
Fujitsu16M_ 2 1995 68.11 61.90
NEC16M_ 2 1996 71.24 74.04
OKI16M_ 1 1996 73.82 77.38
M oselVitelic16M_ 1 996 62.67 65.48
Micron16M_ 1 1996 40.60 35.48
Micron16M_ 2 1996 27.51 35.48
ShinNippon Steel_ 1 1997 69.64 130.95
Micron16M_ 3 1997 20.06 不明
出典： Chipw orks社、 Semicondu ctor Insights社、 http://smithsonian chips.si.edu/ice/s4.htm 
 
????????????(SF4) 
 
???????????????????????????????????90?
?? UC Berkeley ???????????????????????????
?Leachman and Hoges (1996)?????????????????????????
?????????????????Cycle Time per Layer???????????
??????????Delivery On Time????????????????????
???????????????????????????????????????
?????????????????? 
???????????????????????????????????80?
???????????????????Macher ??1998???90????????
??????cycle time????????????????????????????
???????Probe Yield???????????????????defect density?
??????????????????????????????? 
90?????????????????????????????????????
Leachman ? (2002)??????????????????96??????????
??????Leachman ????????????????????????????
?????????????????96???????????????????64Mb?
DRAM ??????????TAT?Turn Around Time???96 ???? 90 ?????
98????30?????????????????????30?????????
???????????????????60??????????????? 
?? 2.2.1.4 16Mb?DRAM?????????????????? 
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????????????????????????????????? 
 
 4 ???????????SF1?SF4?????????????????????
??????????????????????????????????????
?????????????????????????PC ????????? DRAM
??????????????????????????????????????
??????????????????????????????????33????
??????????????????????????????????????
?????????????????????? 
 ?????????????????????????????????????
????????????????????2002??????????????????
??2.2.1.5????????????????1990????????78?????
????82???????????????????????????????1983
???2005??????????????????????????????????
????????????????????????DRAM????????????
??????????????????????????????????????
??????????10???????????????????97???????
??????? 
 ?????????????????????????????????????
?????1986???1995????DRAM??????????10????????
                                                   
33 ??????????2004????????? 
  
表 4：  90 年代前半における日米半導体生産システムのパフォーマンス 
 
出典： Leachm an and Hog es (1996) 
項目 最良スコ ア 平均スコ ア 最悪スコア 日本vs.米国
一層当たり のサイクル･タ イム（ 日） 1.2 2.6 3.3 -
10層当たり のライン歩留まり （ ％） 98.9 92.8 88.2 ++
欠陥密度(個/C㎡） ++
　 0.7～0.9μｍ（ CMOSメ モリ ー） 0.28 0.74 1.52
　 0.7～0.9μｍ（ CMOSロジッ ク） 0.28 0.79 1.94
　 1～1.25μｍ（ CMOSロジッ ク） 0.23 0.47 0.96
　 1.3～1.5μｍ（ CMOSロジッ ク） 0.21 0.61 1.15
露光装置のスルーブッ ト（×５層/台/日） 724 382 140 +
直接従業員の生産性（ 層/人/日） 6.3 29.6 8 +
総従業員の生産性（ 層/総人数/日） 37.7 17.6 3.3 ++
納期順守率【 95% のチッ プ】 (% ) 100 89 76 -
+ +： 日本の工場が大幅に優れる
+： 日本の工場がやや優れる
０ ： 日本と 米国で差がない
－： 米国の工場がやや優れる
－－： 米国の工場が大幅に優れる
?? 2.2.1.4 1990??????????????????????????? 
  33 
?40????????????????????????????85???????
?????????? 84??? 86??????????????????????
87???????????????????????? 
 
図２ ： 日米半導体協定と 半導体生産出荷額推移 (1990=100): 　 急拡大したMicron と Samaung
y = 0.4148e0.1078x
R 2  =  0.9746
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出典：  Comp ustat, 有価証券報告書、 吉岡（ ２ ０ ０ ３ ） 、 FRB(US)、 日銀
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34 ???????????????????????DRAM????????????????????
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?? 2.2.1.5 ???????????????????(1990=100)
??????Microm? Samsung? 
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図３ ： DRAMビッ ト 当り 年平均価格の推移
y =  96.292x-0.6858
R2 =  0.9713
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出典： ICE(1997)及びMcClean Report (2006)
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累積DRAM生産ビッ ト 量（ １ ０１ ２Mbit） ： １ ９ ７ ７ －２ ０ ０
５  
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??????????????????????????????????????
???????????????????????????????????????
?????????????90?????????????????????????
????????????????????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
図5： 円の対ド ル相場、 ウｫンの対円相場の推移： １ ９ ８ １ 年～２ ０ ０ ６ 年
y = 0.0271x +  2.9129
R 2 =  0.824
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図4： 日米半導体協定と 半導体生産出荷額推移 (1990= 1):　 Hitachi, NEC
y =  0.4148e0.1078x
R 2  = 0.9746
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出典：  Comp ustat, 有価証券報告書、 吉岡（ ２ ０ ０ ３ ） 、 FRB(US)、日銀
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35 価格は、Semico Research (2003)参照。 
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図6： チッ プサイズとチッ プ面積当り 価格の推移（ 量産品）
（ １ Mb、 ４ Mb、 １ ６ Mb、 ６ ４ Mb、 １ ２ ８ Mb、 ２ ５ ６ Mb、 ５ １ ２ Mb）
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図7： チッ プ面積とセル面積の推移（ 開発品）
（ 16K, 64K, 256K, 1Mb, 4Mb, 16Mb, 64Mb, 256Mb, 1Gb）
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36 これらの点については、いずれも（御本人の了解を得て）張（2007）を参照した。 
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37 Chemical Mechanical Planarization???? Polishing??? 
38 ?????(1999)?????????????????????? 
39 http://www.atmarkit.co.jp/fpc/it_market/it_market004/it_market004.html??????????
????99?????????????????????????? 
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???????????? ?????????????? 
????DRAM?????????????96??DRAM????????????
????????????????????????????????INTEL??AMD
?? MPU?Micro Processor Unit???????????????????????
?????????????????????????????????McClean 
Report(2006)?????????????????????????????????
??????????????????? 
 
??? ???(200???300??)??????????????????????
???????????????????? 
??? 95????????????????????Windows95???????PC
?????????????????? 98?????PC?DRAM?????
???? 
??? ????? PC ???????????????????????????
?????? 
??? PC?????????????????????????????? 
??? ?????????????????????????????????? 
??? ?????MPU?????????????DRAM???????????? 
??? DRAM?????????????? 
 
?????????????????????????????????????
??????????????????????????????????????40? 
???????????? Factory Integration ???????????????
???????????????????????????????????????
????????????????????????????????????DRAM?
???SOC(System on Chip)??????????DRAM???????90??????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????90??????????
??????????????????????????DRAM??????????
??????????????????????????????????????
?????????? 
???????????????? DRAM ???????????????????
???96 ???????????1 ??????1/3 ??????????????
??????????????????????????????????????
                                                   
40 また、③や⑤などによって、同じ DRAM でも、用途によるメモリ容量・アクセス速度・（並列処理による）入出力速
度・消費電力等に関する製品多様化が急増した。さらに、高・中・低価格サーバの混在度が高まることにより、
DRAMメーカーにとって、新世代DRAMの投入時期を判断ことがより難しくなった。その結果、マーケットの複雑性
が急増し、より解像度の高いマーケティング戦略の必要性が高まった。さらに、法人需要に比べ個人需要が急速
に拡大したことは、スポット・マーケットの急拡大を促し、DRAMマーケット自体の変動リスクや不確定性を急速に高
めた。このことは、事前・事後の想定外の状況変化により機敏に対応できる事業経営の重要性をさらに高めた。 
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???????????????????????????WIP: Work in Process?
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
?????????????????????????????????????
??? 1 ??????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????? 2.2.1.11????????????????
??????????????????????????????????????
??????90?????????????????? 
 
??? ????????????????????????? 
 
 
???????????????????????????????90?????
?????????????????????????????????????2007?
??????????????95????????????????????????
???????98?????65Mb?DRAM?30?????????????????
??????????????????????????????????????
??????????????????????????????????????
?2.2.1.11 1990?????????? ?????????? 
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?????????????????????????Johnson ????1998????
???????????????????????98???????????? 
 
???????????????????????????????????
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
(19?????) 
 
?????????????????????????????????????
??????????????????? 
 
表5： 新しいプロセス技術と それらが使用されたDRAM量産品の推移
主なプロセス
技術 1991 1992 1993 1994 1995 1996 1998 1999 2000
3本Fin(ヒ
レ)型COB
多層
Polysilicon
COB
Cro w n
(p lysilicon)
COB
Crow n
(textured
polysilicon)
CUB
Stacked
(textured
p lysilicon)
COB
Stacked
(textured
polysilicon)
COB
Stacked
(textured
polysilicon)
COB
○ ○ ○ ○ ○ ○ ○
日立
(64Mb) NEC (64Mb) 日立 (64Mb)
Micron
(64Mb)
三菱電機
(64Mb)
Samsung
(64Mb) 日立 (64M)
HSG COB HSG COB
○ ○
NEC (16Mb) NEC (64Mb)
TRC
(Tren ch
Capacitor)
BPT (buried
plate
tren ch)
BEST
(buried
strap
○ ○ ○
SIEM ENS
(64Mb)東芝 (64Mb) 東芝 (64Mb)
タ ンタル酸
化膜
（ TaOx）
○
日立(64Mb)
配線層
配線層及
びト ラン
ジスタ層
(STI)
配線層及び
ト ランジス
タ 層(STI)
配線層、 First
for Stacked
Capacitor
配線層及びト ラ
ンジスタ 層
(STI)、  first for
Stacked
配線層及び
ト ランジス
タ層
○ ○ ○ ○ ○ ○
IBM
(4 Mb)
SIEM ENS
(64Mb)東芝 (64Mb) Micron (64M) Micron (64M) 日立 (64M)
注意１ ） COB= Capacitor Over Bit Line, CUB= Capacitor Under Bit Line
注意２ ）  Polysilicon=多結晶シリコ ン
1997
HSG
出典： Chipw orks社、 Semiconductor Insights社、 http://smithsonian chips.si.edu/ice/s4.htm、 辰巳他(2002)、 なら びに聞き取り
スタ ック型
キャ パシタ構
造
ト レンチ型
キャ パシタ構
造
キャ パシタ
（ 高誘電） 絶
縁膜
CMP
 
 
???????????? ???????????????? 
 
?????????????????????????????????????
?????????????DRAM???????????????????????
????90?????????????????????????????????
???????????????????????????????????????
??2.2.1.12 ???????????????????DRAM?????? 
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??????????????????64Mb?DRAM???????????????
???????????64Mb?DRAM??????????????64Mb??????
???????????????????????DRAM?????????????
??????????????????????????????????????
????????????????????????????????? 
 
??64M?DRAM????????????? 
80???????????4Mb?DRAM????????????????????
??????????? CMP ?????????????????????????
??????????????????????????????????????
????????????????CMP??MPU?DRAM??????????????
?????????????????????DRAM???????????????
????????????????????????0-1 ????????????
????????????????41?????????????????????
?????????4Mb???DRAM??????????????????????
??????????????????????????DRAM??????????
??????????????????????????? 
?????????????????????????NEC?IBM????????
???????????????????????????Tung ??2003??? 
 
x ??????????????????????????????????
???????????????????????????????42 
x ????43??????????(TaOx)????????????????
?????????????????? 
x ?????????????????????Si?44???????????
???????????????????????? HSG?Hemispherical 
Silicon Grains????NEC?45  
x ???????????????????????????? CMP ????
?IBM?? 
x ?CMP ????????????????????????????????
??????????????????STI(Shallow Trench Isolation)??
?????IBM? 
                                                   
41 静電気の蓄積量。 
42 トランジスタの上に積み重ねるスタック（積み重ね）型と、トランジスタが形作られるシリコン基盤に溝を掘るトレン
チ（溝掘り）型がある。キャパシタ構造の立体化（３次元化）は、４Mb・DRAM ではじめて導入された。 
43 電気（電荷）を蓄える能力をもつ物質を高誘電体、電気(電荷)を蓄える能力の指標を比誘電率という。 
44 単結晶では原子同士が規則正しく整列しているが、多結晶では色々な間隔で規則的に並んだ原子の集まり
(結晶粒子)が多く存在している。 
45 キャパシタは、導伝体（電気を通す物質）の間に絶縁膜を挟んだ構造になっている。そして、他の条件を一定と
した場合、この導伝体の表面積が広ければ広いほど大きな電荷を蓄えることができる。HSG 技術とは、導伝体表
面を凸凹にして表面積を飛躍的に大きくする技術である。 
  45 
 
?? 2.2.1.12 ???64Mb?DRAM ??????????????????????
??DRAM??????????????????????????????????
????? 1????????????????? 1??????????????
?????????????????????? 3 ???????????????
??????????????????????????????????????
????????????? 
 
??HSG?????????????? 
 
??2.2.1.12??2?????????????HSG????????NEC???
??????????????98??64Mb?DRAM?????????? 1????
?????????HSG????????????????????????46 ??
?????? 64Mb?DRAM?????97?????????????98??????
??????????????2 ?????????????????????? 3
??????????????????????????????????????
??????????????????????????????????????
?????????2?????????????????????????????
96??NEC????????????????98????HSG??????????
???????????NEC????????????3????? 
NEC ? HSG ????????????????????????????????
?????????????????NEC ? HSG ?????????? 2545997 ??
?????? 1989???? 1996???????(5366917)??? 1991???? 1994
?????????IEDM?????HSG??????1990????????????
??????????????HSG????????5037773??NEC?????1990
? 1?????????????IEDM??????1990?12?? NEC??????
?????????????IEDM????????7???IEEE Electron Device Letter
??????????????????????????? 
                                                   
46 HSG (hemispherical grain)構造のキャパシタは、”textured”、”texturing”、”rugged”、”modulated stacked”とも
呼ばれている（Tung, Sheng and Yuan (2003)）。 
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?6?IEDM???????????Fazan???HSG????????(90??95?) 
名前 所属（ 当時） 研究テーマ（ 当時） Ph.D. 出身国 備考
IEDMでの
共著回数 共著年次
DRAM関連特
許数 (現)
Pierre C. Fazan, マイクロン(89年入社)HSG、 キャパシタ関連
Institute of
Technolog y (EPFL),
Lausann e
Swiss 97年より 左記EPFL教授 (15) (15) 135
Dim -Lee Kw ong テキサス大学オースチン(U. Texas at Austin)校教授High-k材料他 Rice University Taiwan
IBMのVisiting
Scientist、 IBMの４
Mb DRAM開発に関
与
6 92 (4) , 93 (1) ,94 (1)
Jack C. Lee U. Texas at Austin校教授
High-k材料・
絶縁膜・ 電極
他
U.C. Berkeley 1 92 (1)
Liang-Kai Kevin Han UT_ Austin/Ph.D.学生 U. Texas at Austin Taiwan 95年より IBM 1 94 (1)
Giwan Yoon UT_ Austin/Ph.D.学生 U. Texas at Austin Korea 85-90年Gold Star 1 94 (1)
Aniruddha B. Joshi ロッ クウェ ル社 U. Texas at Austin India 1 94 (1)
Hiang Ch eong  Chan マイクロン(90年入社） U. Texas at Austin 92 (1), 91 (1) 22
S. Itoh UT_ Austin/Ph.D.学生 U. Texas at Austin Japan その後NEC→SONY 2 92 (1), 93 (1)
Viju K. Math ews マイクロン(89年入社） U. Texas at Austin India 12 91 (1), 92 (6),94 (2), 93 (3) 18
G. Q. Lo氏 IDT U. Texas at Austin 5 92 (3), 93 (2)
Sh ubneesh Batra マイクロン(93年入社） U. Texas at Austin India 1 93 (1) 55
Hyu nsang  Hw ang LGセミ コン（ 92年～） U. Texas at Austin Korea 1 92 (1)
R. P. S. Thakur マイクロン(91年入社） U. of Okurahom a India
その後
Steag→AMAT→
SunDisk
1 94 (1) 199
R. Maddox氏 ロッ クウェ ル社 2 92 (1), 93 (1)
Akram Ditali マイクロン 4 90 (1), 92 (3) 4
Rog er R. Lee マイクロン 1 90 (1) 58
C. Dennison マイクロン(88年入社） 2000年にOvonyxへ 1 93 (1) 194
N. Sandler Lam  Research 2 92 (1), 93 (1)
John Rosato マイクロン U. of Conn ecticut 92年にSCP GlobalTechnologiesへ 1 92 (1) 0
 
HSG???????????IEDM??????????????????????
??Pierre Fazan ?47?1989???????????????????????Ph.D.
?????????????????89????????????????????
??????????????????????????????????????
1987?? Solid-State Electronics???? 3????2??First Author????
48 ??????Fazan ????????????????????????????
??Ph.D.??? 1989??????????????90??????????? HSG
??????????????????????????????????????
?49? 
???????????????????? HSG ???????????????
????????????????90??95????? Fazan?? IEDM?????
????19???????????????????????????Fazan???
                                                   
47 Fazan 氏は、革新的なメモリ技術として現在脚光を浴びているキャパシタレス DRAM（ZRAM： Zero-Capacitor 
DRAM）の発明者でもある（IEEE Spectrum 2006年1月号“Winners & Losers”参照）。 
48 Science Direct等で検索。 
49 この分野の専門家によれば、当時、スイス・ローザンヌ工科大学は、キャパシタに関して相当に進んだ研究を行
っていたという（大手半導体メーカー設計者への中馬の聞き取りによる）。 
??2.2.1.13 IEDM???????????Fazan???HSG?????????90??95?? 
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???????????????????????????????high-k????
??????????2 ???????????????????????????
??????????????????????????????????????
??????????? 6 ??????????????? Ph.D.????????
??????????????????????3 ???????????????
???????????????????????????90?????????? 
???????????????????HSG????????????823??HSG
??????????????????????????????????????
2.2.1.14 ???50??????? HSG ?????????????????????
???????????????????694 ??????? 84?????????
????????? 3 ??? IBM ??????????Fazan ??????????
????????????????? 4 ????????????????????
??????????????????????????? IBM ?????????
???IEDM??????????????????????????CMP?????
???????????????????????????? IBM ????????
?????? 
 
 図9： HSG関連特許の企業別登録件数： 　 原出願年別集計
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?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????126 ??????????????
??????????????? 1/8?119?????????????? 186???
                                                   
50 なお、日立・NEC合弁のエルピーダ、日立・三菱合弁のルネサスのHSG関連特許は、各々一桁台であるから、
たとえ特許が日立・NECから譲渡されたとしても、その影響はほとんど無視できる。 
??2.2.1.14 HSG??????????????????? 
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?????1.5???????51  ?????????HSG???????5134086?
?????NEC??? 1991??NEC? 3???????10????????????
????????????????????? HSG ???????????????
????????NEC?????????????????? NEC ?????????
???????????????????????????????????????
?????????????????????????????????????CMP
??????????? 
???NEC????? 47????????32????? 15????????36??
?????HSG????????????????????????????????
???????????HSG?????????5444302?????????????
????? 93 ? 12 ???????????????????? NIH?Not-Invented
?Here????????????????52? ?????????????????
???NEC??HSG??????????????????????????????
?????????53? 
 
??CMP????????????? 
CMP????IBM? 80???????????????????????????
?????????????1989?? IEDM??????????54 IBM?????
??? CMP ??? 1987 ???????1988 ??????????????????
????Perry (1998)??IBM ????????IBM ???????????????
????????????????55??????????????????????
??????????????????????????????????????
????????56? 
CMP??????????????????????????????SOG? Spin-on 
Glass?REB: Resist-Etchback ?????????????????CMP??????
                                                   
51 ??????????????????????????12?????????????140???
????????? 
52 ??????????Something New????????????????????????????
????????????????? 
53 ???NEC???????1994?2??256MbDRAM?????????????????96?3??
?????????????????????16Mb/SDRAM ????????????????????
??????????90??????????????????????????? 
54 ?????????????????????IBM?80?????CMP?????????????
?????? IBM??????(Ogura Seiki)??????????????????????????
???????????????????????????????????????????????
?????????(hot-electron)???????????????????????????????
????????????????????????????????? LDD(Lightly Doped Drain)?
????IBM??????????????????????LDD??1Mb?DRAM??????????
???????? 
55  http://www-03.ibm.com/ibm/history/history/year_1989.html?Perry (1998)????????Perry
?????IBM?CMP???????SEMATECH, Motorola, Applied Materials, Cabot???????
??????????http://www.cabotcmp.com/investor_news/10k.pdf?? 
56 IBM??80????????CMP??????4Mb?DRAM????????????????????
???????????????Semiconductor Insights ?????????? 4Mb?DRAM ?????
????????? 
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?????????????????????CMP ???????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????2006??? 
????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????CMP ????????????????
?????? 
?? 2.2.1.12 ?? 4 ????CMP ??????????????????????
?????????????90?????????IBM?????????????
??????????????????????????????????????
????CMP ??????????????????? 99 ?? 64Mb?DRAM ????
???????????????????2.2.1.12??????????????CMP
? 97??64Mb????????????????98????????????CMP
????????????????????????? 256Mb ??????????
STI(Shallow Trench Isolation)???????IBM??64Mb????????57? 
????? CMP???????????? CMP????????????????
?????????????????????????????????CMP????
????3133?????????IBM?2030??50??????????????
?????????????????????????? CMP ??????????
??????7???IBM?Philips?Intel?Mostek?Kodak ???????????
?????????????58?????????????????????????
??????? 2 ?????????????? Ph.D.?????????????
? IBM???? Motorola?Applied Materials?????????????????
?????59????????????2.2.1.15????????????????? 
                                                   
57 ?????IBM???CMP????STI?????16Mb?DRAM???? 
58 ??????????????????????????????????????????????
??????????????????????????? 
59 ???????????????NEC????????????CMP???????????????
??????????????????????????????CMP??????????????
???????????????????????????????????????????????
??????????????????????????????????????????????。 
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表7： （”同名発明者”マッ チングによる）CMP 関連メ ーカ 間ー共同研究開発状況
同名相手企業名
同名
発明
者数
発明者名
特許
出現
頻度
同名相手企業名
同名
発明
者数
発明者名
特許
出現
頻度
ASANO; ISAM U 32 BHATTACHARYYA; ARUP 18
ENOM OTO; HIROYUKI 4 FARRAR; PAUL A. 72
KAERIYAM A; TOSHIYU KI 6 GIVENS; JOHN H. 40
NISHIM URA; M ICHIO 7 JOST; MARK E. 21
SU KEGAW A; SH UNICHI 2 NOBLE; W ENDELL P. 116
TSU; ROBERT 5 PAN; PAI-HUNG 38
YAMAZAKI; KAZUO 3 DENNISON; CHARLES H. 114
YASUDA; M ASAYUKI 2 LOW REY; TYLER A. 64
ABE; M ASAHIRO 6 SHARAN; SUJIT 35
AOKI; HIDEO 17 BROW N; NATHAN R. 8
W ATANABE; KEN JI 3 KIM; SUNG C. 7
YOSHIDA; MAKOTO 18 KIRSCH; HOW ARD C. 4
Ebara 1 W ATANABE; KEN JI 4 MANZONIE; ADAM 3
Shinetsu 1 KOBAYASHI; MAKOTO 3 YU; CHRIS C. 24
合計 14 112 ZHU; THEODORE 13
CHO; CHIH-CHEN 10
HAM AM OTO; TAKESHI 5 KW OK; SIANG P. 4
HAYASHI; KAZUHIKO 7 LARSEN; JODY D. 4
SEKINE; M AKOTO 6 RICHARDSON; W ILLIAM F. 3
W ATANABE; KEN JI 3 VISOKAY; MARK 7
YOSHIDA; MAKOTO 18 W U; ZHIQIANG 33
EBARA 1 W ATANABE; KEN JI 3 ZIELINSKI; EDEN 3
MICRON 1 DRYNAN; JOHN M . 12 NEC 1 DRYNAN; JOHN M. 12
SUM ITOM O 1 TAKASHIMA; MASAYUKI 3 RODEL 1 MANZONIE; ADAM 3
合計 8 57 CABOT 1 YU; CHRIS C. 16
DOAN; TRUNG 10
KANG; W OO-TAG 6 ROBINSON; KARL M. 91
KIM; W OOSIK 2 THAKUR; RANDHIR P. S. 61
IBM 1 SIM; JAI-HOON 2 NOVELLUS 1 SM ITH; DAVID 2
INTEL 1 LEE; JONG-WON 11 SPEEDFAM 2 GRIEF; MALCOLM K. 7
合計 4 21 合計 31 843
2
6
3
6
7
3
INFINEON
IBM
INTEL
M OTOROLA
Te xas
Instrum ents
APPLIED
8
2
2
3
Micron TechnologyHitachi
NEC
Samsung
Texes
Instrum ents
Toshiba
NEC
TOSHIBA
HITACHI 2
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??????????????????IBM?1????????? 
??2.2.1.15 ?????????????????CMP??????????????? 
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図10： CMP関連の研究者数（ (原)出願年集計）
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61 NEC?????????????????? 
62 ?????????????????????????????????????????????DRAM
???CMP?HSG???????????????????????Leonard Forbes??IBM?HP????
????????????????????????????DRAM??????450?????????
???????????????????????? NY?????????????????????
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??2.2. .16 CMP????????????????? 
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??????????????????? 649?????? 168?????????
?????????????????148 ???????????????? 311 ?
?????????????????84????????110??NEC?????116
??? NEC ????????????????78 ??????????? high-k ??
??????????????????????????????????????
??????? 
 
???????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????DRAM??????????????????????? 
??????????1996 ?????? DRAM ????????????????
                                                   
63 ??2.2.1.4?4???????????????????????????????????????
???????????????????4Mb?DRAM????IBM????Siemens????????? NEC
??MbDRAM???????????TI????16MbDRAM???????????????90?????
????IBM?4Mb??????CMP????????????????????64Mb?IBM?Siemens?
???256Mb?IBM?Siemens??????????????????????????????????
95??Siemens?DRAM??????????IBM??????????96?????DRAM??IBM?
Simens ???????????????????????????????????????????
?????????????Siemens??? DRAM?? Infenion?? Quimonda?? 1??????IBM?
????????????????????????????? 
64 ??????????(HfO2)????????????(Al2O3)???????? high-k??????
????????????????????? 
  53 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????64Mb??4???
??????????????? 2 ??????????????????????
???????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? 
?????????????????????????????????????
??????????90 ????? DRAM ???????????????????
?????????????????????????????????90????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????? 
??????????????????64Mb?DRAM??????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????
64Mb?DRAM?????????HSG?CMP????????????????????
???????????????????????????????????????
??????????????????????????????????????
?????????????????? 
?????????IBM ??????????????????????????
??????????????????????????????????????
?????????????????????HSG ? CMP ????????????
???????????????????????????????????????
HSG ? CMP ?????????????????????????????????
????????NEC ????????????????????????????
?????HSG ? CMP ????????????????????????????
?????????? CMP ??????????????????????????
??????????????????NEC ????90 ???????????HSG?
CMP?????????????????????????????????????
??????????????????99???????????????????
??????????????????????????????????????
??????????????????????????????????????
???????NEC??HSG?????????????????????????? 
 
 
 
  54 
???????????????? 
 
???????Moore ???????????????????????????
??More-than-Moore ????????????????????????????
??????????????????????????????????????
??????????????????????????????????65????
??????2000????ASSP?application specific standard product??FPGA
?field programmable gate array????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????? 
?????????????????????????????????????
?????????SOC?system on chip????????????????????
????????????????????????????????????DRAM
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????FS?????????
??????????????????????????????????????
??????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???DRAM?????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 2 ?????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????? 
 ?????????? 64Mb?DRAM ?????????????? HSG?CMP???
??????????????????US???ISSCC?IEDM?????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
                                                   
65 ?????????????????????????????????????????????
???????????????????????????? 
  55 
CICC?Custom Integrated Circuits Conference?????????????????
??????????????????????????????????????
??????????????????????????????????AWK?PERL
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? 
 ?????????????????????????????????????
??????????????????????????????????????
??????????????R&D ??????????????????????
??????????????????????????????????????
??????????????????????90 ??????????? 10 ??
????? R&D ???????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????? 
 
 
???? 
 
???(2007)????????????????????????????? ???
??????????????????MBA??????????? 
 
Chuma, Hiroyuki (2006), "Increasing complexity and limits of organization in the 
microlithography industry: implications for science-based industries," Research 
Policy, Volume 35, Issue 3, pp. 394-411 
 
?????2007??????????????????????????? Papert?s 
Principle???????????????????? 
 
IC Insights (2006), The McClean Report 2006. 
 
Integrated Circuit Engineering?ICE?Corporation (1997), Cost Effective IC 
Manufacturing 1998-199966 
 
?????????????JEITA??2003?, ?IC?????? ?2003??? ??
                                                   
66 http://smithsonianchips.si.edu/ice/cd/CEICM/title.pdf 
  56 
??????????????????? 
 
Johnson, Carl, Ron Leckie, Paul Buddendorff, John Fisher, and Fred Holstein 
(1998), ?Special Report: Micron at the Crossroads,? Infrastracture 
(www.infras.com), May 28., pp. 1-28. 
 
??????????1999???????????????????????????
????????????????11???126?138?? 
 
Leachman, Robert C. and David A. Hodges, (1996), ?Benchmarking Semiconductor 
Manufacturing,? IEEE TRANSACTIONS ON SEMICONDUCTOR MANUFACTURING, vol.9, no.2, 
pp.158-169. 
 
Leachman, Robert C., Jeenyoung Kang and Vincent Lin (2002), ?SLIM: Short Cycle 
Time and Low Inventory in Manufacturing at Samsung Electronics,? Interfaces, 
Vol. 32, No. 1, January–February, pp. 61–77 
 
Macher, Jeffrey T., David C. Mowery and David A. Hodges (1998) ?Reversal of 
Fortune? The Recovery of the U.S. Semiconductor Industry,? California 
Management Review 41(1): 107-136.  
 
Mathews, John A. and Dong-Sung Cho (2000), Tiger Technology: The Creation of a 
Semiconductor Industry in Asia, Cambridge University Press. 
 
Minsky, Marvin L. (2006), The Emotion Machine: Commonsense Thinking, Artificial 
Intelligence, and the Future of the Human Mind, New York: Simon & Schuster. 
 
Minsky, Marvin L. (1986), The Society of Mind, New York: Simon & Schuster. 
 
?????2002???????????????????????????? 
 
Perry, Kathleen A. (1998), ?Chemical Mechanical Polishing: The Impact of a New 
Technology on an Industry,? Symposium on VLSl Technology Digest of Technical 
Papers (Invited), pp.2-5 
 
SEMICO Research?2003???DRAM by Design: Comprehending DRAM Life Cycles,? July 
2003, Report Number VM113-03. 
 
?????2006?????????????????????????????????
???3???90?97?. 
  57 
 
Tung, Chih-Hang, George T. T. Sheng and Chih-Yuan Lu (2003), ULSI: Semiconductor 
Technology Atlas, John Wiley & Sons, Hoboken, New Jersey. 
 
?????2004????????????????????????????????
?????????????????, ????????????????????
??, ?45?2?, 28?45???, 2004 
 
  58 
????? ???????????????????? ??????????
?????? 
???????????? ?????? ???? 
??????????????? ?????????? ???????? 
 
?????????? 
 
??(?????)?????????????????????????????
????????????????????????2003??????????????
??????(????)???????????????????????????
?????????1????????????????????????????
??????????????????????????????????????
?1985?????????????????????2005?268??? 
???????????????????????????????????2?
??????????1???????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????science-based industries?
????????????????????2003?????2006???2??????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????PDP?????
??????????????????EL????????????FED?????
??????????????????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
?2003????????2006?????????????????????????
??????????????????????????????????????
?????????????????McMillian et al, 2000; Zucker et al, 2001; 
Zucker et al, 2002; ????2006????????????????????????
???????????????????????????????????????
?????????????? 
??????2???????????????????????????????
??????????????????????????????????????
?????????????????????????????PDP???????
??????????????????????????????????????
???????????????????? 
?????????3????????????? 
?1???????????????????????????????????
  59 
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??? 
?2???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????? 
?????3????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
?????????????????? 
 ???????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
????????????????? 
 ??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
????????Jaffe and Trajtenberg, 2002?????????????????
??????????????????????????????????????
????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 
 
???????????????????? 
 
??????????????????????????????????????
????????PDP????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????1973??????????????????????????????
??????????????????????????????30???????
??????????????????????????????????????
  60 
??????????????????????????????????????
????????2005????????2006???? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
 
?????????? 
 
?????????????????????????????????????
????????????????????????2004?2005?2006???????
??????????????????????????????????????
??????????????????????????????????????
?????Society for Information Display, ??SID?????????????
??????????????????????????? 
SID?????????????SID International Symposium???SID????
???????International Display Research Conference???IDRC???67?
International Display Workshop???IDW???68 2?? ????????
????????????????????????????3?????????
???????????????????????????????? 
 
 ??????2004??SID?????PDP?1992???2003??? 
 ??????2005??SID?????PDP?1992???2004??? 
 ??????2006??SID???????1998???2005??? 
 
?1??????????PDP??????69?????SID??????????
????????????????????????????PDP?????????
???????????1990?????????????????????????
???1996??????????????1998????????????????
???????????????????2004???????????54%???29%
??????204??? 
                                                   
67 IDRC??????????????????????????????????????Asia Display?
?????????????Euro Display?????? 
68 ???????????????????IDW???????????????? 
69 PDP????????????(1)???????????(2)????????????(3)????
?????????(4)?????????????????????????????????(2004?
2005)???? 
  61 
?2?????????????????????70??????????????
??????????????SID?????????????????????SID
???????????????????????????????????????
??????????????????????????????????????
???????????????2000?????????????????????
???2003??????????????2004????????????????
????????????????????????(2005?)??????????
????29%???25%???18%???14%???9%??????5???????
??95%?????????35??? 
???????????????????????????????PDP????
??????????????????????????????????????
????PDP??1998??????2004???????????????????
?????????????????????????????????? 
??????????????SID???????SID????????????
???????????????????????2???????????????
?????????????2006?????????SID????????????
??????????????????2004?2005?????????SID????
???????IDRC?IDW???SID?????????????????????
???????(1)SID????????????????????????(2)??
?????????????????????????????????SID???
??????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????? 
 
???????????? 
 
?????????????????????????????????????
SID????????????????SID?? 6000??????????????
??????????????????????????????????????
????????????????????EL?????????????????
??????????????????SID ??????????????????
????????????????????????? 
?????????????????????????????????????
???????SID ?????????????????????????????
????????????? SID ???????????????????????
                                                   
70 ??????????????????????????????????????????????
????????????????2006??3??????? 
  62 
???????????????????? 
?????? SID ?????????????????????????????
??1990???2006??????4814???????71?SID ?????????
????????????????????????????????1990 ???
2002?????????????????????????????SID?????
??? SID???? CD-ROM????????????2003??? 2006??????
???? CR-ROM??????????CD-ROM?SID??????????????
????? 
???????? PDF ???????????????????????????
????????????????????????4814????????????
????????????? PDP ???????????????????????
???????????????????????????liquid crystal????
??????????????????????????????????????
?????liquid crystal??????????????????????????
LC?LCD??????????????????????????????????
???????????????????????????????72???PDP??
???????????????????plasma????????????????
??????????PD?PDP????????????????????????
???PD?PDP???????????????????????????????
?????????????? 
??????????????????? 1781 ??PDP357 ??????????
??30??PDP?6?????????????????????????????
?????????????????? 1751 ??PDP351 ????????????
?????73? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
10?????????????????????????????????????
???????????????????????????????????????
????????? 
??????????????????????????????1990?????
                                                   
71 ????????????????????????????CD-ROM??????????????
??????????????????????????? 
72 ??????????????????????????????????????????????
?TN?STN?????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????? 
73 ??????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????? 
  63 
??PDP????????????????????????74  
 
????????????? 
 
??2.2.2.1?1990???2006?????SID???????????????
??????????????????????????????????????
?????????2????2.2.2.1????????????????????
2.2.2.1???????????????????????????? 
????????????????????????????1991??34???
??????1990???????30????????????????2000???
47???????????40????????????????????????
?????????1993?????????????1997???????????
??1998??????????????????????????????????
?????75???1998???????????????????????????
??????????????????????1999??8???????????
?????????????2006???51????????????2000???
40?????????????????????????????????????
????????2005??????????????????2006???????
???????????? 
                                                   
74 ???????????????????????????? 
75 ??????????????????(IMF)????????????????????????
1997?12???????? 
  64 
 
??PDP???????????????????????2.2.2.2? 1990???
2006?????SID????PDP???????????????????????
???????????????????????????1????????????
??????????????2.2.2.2????????????????????
??????? 
??????????????????????????5?????10????
??????????1990??????????????????????????
????????????2003??13????????????????????
????????????????????????????????1992??1?
?????1996?????????????1998???????????????
????????????????????PDP??????2000????????
????????????????????????????????? 
 
? 1 ????????????????????? 
0
5
10
15
20
25
30
35
40
45
50
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
日本① アメリカ① 韓国①
 
? 1 ? SID  
0
10
20
30
40
50
60
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
日本 アメリカ 韓国
 
   ???????????????????????????????????? 
??????????????????? 
??2.2.2.1 ????SID ????? 
  65 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
???????????????????PDP????????????????
??????????????????????????2004?2005?2006?????
????????2004??PDP1998??????????????????????
???????????????????PDP?????????????????
?????2005??????PDP??2000???????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????2000
?????????????????????????76? 
                                                   
76 ??????????????????????????????????????????????
???????2007?2?????????ISSCC????????????????????????
????????????????????????????????2006?12?22????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????? 
? 2 ????SID???????????PDP? 
0
5
10
15
20
25
30
35
40
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
日本 アメリカ 韓国
 
???????????????????????????????????? 
??????????????????? 
??2.2.2.2 ????SID????????????PDP? 
  66 
 
????????????????? 
 
???????????????????????????????(1)?????
?????????????????2????????????(2)???????
????????????????????????????????????? 2 ?
?????????? 
?? 2.2.2.3????? PDP????????????????????????
????????????????????????????? PDP ???????
????????????????????????????????? PDP ???
???????????????????????????????????????
??????????????????????????????????????
????????????????????????? 39%?PDP56%???????
??????????????????????????????????????
?????????????????????????????? PDP ??????
??????????????????????????????????????
???? 
 
 
??2.2.2.3 ????????????????(???PDP) 
?? PDP 
 ?? ??  ?? ?? 
?? 86%   58% ?? 65% 40% 
?? 12% 39% ?? 25% 56% 
?????? 2% 3% ?????? 9% 4% 
?? 100% 100% ?? 100% 100% 
 (601) (258)  (118) (158) 
??????????? 
 
 
 ???? 2.2.2.4 ??SID ?????????????????????????
???20???????????????????????????????1??
????? Kent State University?KSU?????KSU ?????????????
????????Liquid Crystal Institute??????????????????
?????????????????2????????????3?? IBM?4??
????????????????????????????5??????6????
7?NEC?8????????????????10?????????????9??
Brown University???????????? 
????2.2.2.4???????20?????????????????????
?????????9?????4???3????4??????????????
  67 
?9??????8???1????????????????????????LG. 
Philips LCD?LG ?????????????????????? 3 ???????
??????????????????????????????????????
?????????????????? 
 ???????????????????20?????????????????
????????????? 2 ?????????????????????LG. 
Philips LCD?Pusan National University ? 3 ??????? 2000 ???????
???????????????????????? 
 
 
??2.2.2.4 ??????????????????20????? 
 
 
 ??????????????????????? PDP?????? 2.2.2.4??
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?????????????????????????10?????6??????
????????????????5 ????????????????NHK ???
10????????PDP?????????????????14?????????
??????? 7?????????????????????????? 3???
順位 組織名称 件数 
1 Kent State University（米） 91 
2 Samsung Electronics（韓国） 71 
3 IBM（米） 68 
4 Philips（蘭） 56 
5 シャープ 54 
6 日立製作所 44 
7 NEC 43 
8 東芝 40 
9 Brown University（米） 30 
10 三菱電機 29 
11 LG. Philips LCD（韓国） 25 
11 Pusan National University（韓国） 25 
13 Corning（米） 24 
13 Hong Kong University of Science and Technology（香港） 24 
15 ITRI（台湾） 23 
15 ソニー 23 
17 University of Stuttgart（独） 22 
18 松下電産 20 
18 東北大学 20 
20 富士通 19 
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順位 組織名称 件数 
1 LG Electronics（韓国） 23 
2 Samsung SDI（韓国） 22 
3 Seoul National University（韓国） 20 
4 Kyungpook National University（韓国） 19 
5 富士通 18 
6 Hongik University（韓国） 13 
7 Sejong University（韓国） 12 
7 電気通信大学 12 
9 広島大学 11 
9 ＮＨＫ 11 
11 Thomson（仏） 10 
12 富士通日立プラズマディスプレイ 9 
13 South East University（中国） 8 
14 松下電産 7 
14 ＮＥＣ 7 
14 Philips（蘭） 7 
14 パイオニア 7 
18 Samsung Advanced Institute of Technology（韓国） 6 
19 Orion Electric（韓国） 5 
20 Inha University（韓国） 4 
20 Korea Institute of Science and Technology（韓国） 4 
20 松下電子 4 
20 Pusan National University（韓国） 4 
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??????????????????????60%?????67%(PDP)??????
???????????????????????????????? 
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??2.2.2.6 ?????????????????????????? 
  ?? ??  
?? ?? 
 
?? ?? ?? ?? 
?? 77% 49% ?? 81% 61% 64% 40% 
???? 23% 51% ???? 19% 39% 36% 60% 
100% 100% 100% 100% 100% 100%  
(668) (171) 
 
(519) (71) (149) (100) 
??????????? 
 
??2.2.2.7 ???????????????????????PDP? 
   ?? ?? 
 ?? ??  ?? ?? ?? ?? 
?? 74% 47% ?? 91% 90% 54% 33% 
???? 26% 53% ???? 9% 10% 46% 67% 
100% 100% 100% 100% 100% 100%  
(140) (119) 
 
(77) (30) (63) (89) 
??????????? 
 
???????????????????????????????????????
??? 2 ??????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????? 
 
??????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????? 
?????????????????????????????????????
??????????????????? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? PDP ????
?????????????????????????? 
??????????????????????????????????????
???????????????????????? PDP ????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???? 
?????????????????????????????????????
??????????????????????????????????????
??????????????? 
???????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? SID ??????
??????????????????????????????????????
?????? 
 
 
???????????????????? 
 
 ??????????????????????????????????????
??????????????????????????????????????
???????????????????? SID ????????????????
?????????????? 
 ???????????????????????????????????Nelson, 
2004???????????????scientific commons?????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????? 
 ?????????????????????????????????????
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??????????????????????????????????????
??????????? 1 ??????????????????????????
??????????????????????????????????????
??????????????????????????????????????
2 ?????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
 
?????????? 
 
 ?????????????????????????????????????
???????????????????????????????SID????SID
???????????????????????????????????????
???????????????????????????????????? 
 
         ???  ???(???)  Biz???Low 
?????            
?Authors? Interview      
??????????    
?????????     
??????????????  
 ???  ???        High 
 
????????????????????????(?????????????
???????????????????????)???????????????
???????? 
 SID ?????????????????????????????Authors? 
Interview??????????????????????????????????
?????? 
? 1 ???????????????????????????????????
??????????????????????????????????????
????????? 
?2???????????????????????????Authors?Interview?
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
?3??????????????Authors?Interview?????????????
??????????????????????????????????????
?????????????????Authors?Interview????????????
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???????? 
? 4 ??SID ???????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????? 
????SID ???????????????????????????????
???????????????????????????????????????
????????????????????????????????????? 
 ?????SID ??????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????continuum????????????????2.2.2.8
???? 
 
?2.2.2.8 ?????????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????? 
技術進化に対するリーダーシップの発揮
ビジネス・インキュベーション
VBのプロモーション活動の一環
によって動機づけられる領域
人類の知的資産への貢献
所属組織の名声、ブランド価値の向上
発表者個人の報酬
によって動機づけられる領域
口頭発表
Author’s Interview
ポスターセッション
学会併設の展示会
非公開のプライベートデモ
?????????? ?
???
Author ? Interview 
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?????????????? 
 
 ?????????????????????????????????????
????????????????????(1)????????????(2)???
??????????????????(3)???????????????????
???????????????????????????????????????
?????????????? 
 ??????????????????????????????????????
?????????????????????????????????????? 
 ? 1 ???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????SID ??????????????LG ??
????????????????? 
?2????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
 ? 3 ?????????????????????????????start-ups??
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????? exit?????????
??????????????????????????????????????
??????? 
 ?????????????????????????????????????
??????????????????????????????????????
???????????????? 
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????????????????????77 
 
 ?????????????????????????????????????
???????????????technology acquisition????????????
????SID ????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 
???????USDC (United States Display Consortium)78????????1?
???????????????????????????????IBM ?????
???????????????????????????????????????
?????????????NCR?AT&T?PDP?????????????????
?????4?????1987?????????2.2.2.9??1980?????????
??????Owens-Illinois?AT&T?Texas Instruments?NCR???????PDP?
??????????IBM ?????????????????????? IBM ??
?? PDP???????????????????????????? PDP????
??????????SID ???????? IBM ?????????????? IBM
??????????????????????????????????????
??????? 
 
                                                   
77 ??????????Werner (1994)?Birk (1997)?Lieberman (1997)?Ramstad (2000)?Murtha et 
al. (2001)????2004???????? 
78 USDC???????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????USDC ????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????USDC ????????????????????????????
??????????DARPA??????????????????????????ARL?Army Research 
Laboratory??????????1994????USDC?100????????????????????
??????????????? 
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?2.2.2.9 ?????????? 
 
??????????????????????IBM ?? PDP ?????????
??????????????????????????????????????
??????????? PDP ?????????????????????????
??????????????????????????????????????
???????????????? CEO ?????????????? IBM ?? PDP
????????????????????IBM???????????20????
????????????????????? 
1988??SID???????????????????????????????
??????????????????????1988??4???????????
????5 ?? SID ?????????????????????????????
SID ????????????????????????????????????
????????????????????????????88??SID?????
?????????????????????? 
1987 ? 10 ????????????????????????????????
????????????????????????????????1989 ?? SID
??10?????????????????????6??????????2??
?????????????1989?8?????????????????????
???????????????????????1990??12???10????PDP
?????????10??????????????????????1991????
???????????????????91 ??? 21 ?????????????
???????????????? 10 ????21 ???????????????
????? 
???1993????????PDP????????????1993??????10
????????????1750?????????????500?????????
?????????????????????????????? 7 ???????
? CEO ???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????? CEO ???????????????
名前 前職 専門 備考 
Larry F. Weber イリノイ大学教授 電子工学   
James L. Kehoe IBM（キングストン） PDP 製造技術 PDP 事業のマネジャー 
Everton H. Henriques IBM（キングストン） PDP 製造技術 PDP 事業の副マネジャー 
Michael J. Marentic NCR など 電子工学 
ウェーバーの教え子（大学院） 
複数の企業の PDP 事業に関
与 
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??????????????? 
?????????????PDP?????????????70??? 35???
??????????????????????????????????????
????AC?PDP ???????????????????1993 ?????????
??????????????????????????????????????
????????????????????3?4????????????????
????????1????????? 
1994 ? 1 ?? SID ???????SID Manufacturing Technology Conference??
??????????????????????????????????????
??????????????????????????????????????
???????????5 ???? SID ????????????????????
??????????????????????????????????????
????????????????????15?????????????????
????????????? SID ???????PDP ??????????????
????PDP ????????????????????????????????
???????????????????? 
1994?5??SID?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? SID????????? 4?????????????????
??????????????????????????????????????
??????????21????????PDP?????????????????
????? 
?????2????????????????????????????????
?????? AC-PDP???????????? 20.8??????????????
?????8 ????????????????????? PDP ?????????
?????????????????????????????????1994???
????SID?????????SID??????????PDP????40??40 Years 
of SID Symposia – Nurturing Progress in Plasma Displays???????????
?????????????????1995??SID?Special Recognition Award?
??????????????????????????????PDP ??????
?????????????Werner, 1994, p.29?????????????????
????? 
SID ???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
2????????????????????????21????24???????
?????????????????? 1994 ? 12 ?? Flat Information Displays 
Conference ???????????? 
????????????????????????????????????
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1994??9?????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????? 
????????????????????????????????????AC?
? PDP ?????????PDP ????????DC??????? 2 ???????
????90?????????????????????2??????????NHK
??????????????????????????????????????
??????????????????????????????????????
? 92?????????????????? 21????????????????
???93??????????????100??????????????????
??????????????????????????????????????
??? 
AC-PDP??????????????????????????????????
????????????????????PDP ????????????????
???????????????????????????????????????
????????????????????????????????????PDP
??????????????????? 2 ??????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????2.2.2.10???????????????
??????????????????????????????????????
??????????????????????????????????????
?????? 
 
? 4 PDP? 2?????? 
誘電体層
背面基盤
全面基盤
放電ＵＶイオン
可 視 光
対向放電型
表示電極 背面基盤
全面基盤
ＵＶ
イオン
可 視 光
面放電型
放電
蛍光体
 
 
?????2006??100???????????? 
??2.2.2.10 PDP???????? 
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?????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????PDP ??
?????????????????ON????????OFF?????2?????
?????????????????????PDP ???????????????
????????????????????????? 1 ????????????
???????????????????????????????????2??2
???????????????????????????????2 ??????
???????????????????????????0?3??4??????
?????????????2.2.2.11?????????????ADS?Address Display 
period Separated???????????????????????????????
??????????16??????????????????? 
 
 
 
???????? PDP ???????????????????????????
????????????????PDP????????????1993??????
????PDP?????????2002?????????????????????
???????PDP ?????????????????????????????
????? 
??1994??SID?????????????????????????????
??????????????????????????????????????
???????????????????????1995??5??????????
?????????????????????????????1996?1?????
2600????????????????????????????????PDP??
??????????????????????????????????????
??????????????????????????????????????
? 5 PDP?????? 
サブフレーム1 サブフレーム2 フレーム画像
0
2
1 0
1 0
23
+
 
 
?????1996??24??????????? 
??2.2.2.11 PDP?????? 
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????????????????????????????????1996?1?9???
??????????? PDP?????????????2000????SID????
3????????????? 
?????????????????????????????????????
???????????????????????????????????? PDP
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????? 
?????????????????????????????????????
???????? 1995?? IDRC???????????????????????
????????????? 200? 1?????????????????????
??????????????????????????????????????
??????????????????????????????????????
?IDRC???????????????????????????????????
??????????????????????????????????IDRC ? 1
???? 1995?11?????????????????????????1998?4
???????????????5745086????????????????1995?5
??????????????????????????????????????
???????????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????? 
??????????????????????????????????????
??????????SID????????Birk (1997)?????????????
???????SID??????????????1988????????? 1993?
?????????SID????????1993?????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????? 
1994 ???????? PDP ?????????????????????79
??????????????????????????????????????
????????????????????????????????????1994
                                                   
79 ??1994??SID International Symposium??????the Society for Information Display?s 
1994 International Symposium, Seminar, and Exibition????????????????????? 
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??????? 200 ?????????????????????????????
??????????????9???????????2????????Farrell 
et al., 1994, p.21????????????PDP????????????????
??????????????SID ??????????????????????
????????????? SID ???????????????????????
??????????????????????????????????????
?????????????????????????????????? 
???????SID ????????????????????????????
?????? Authors? Interview??????????????????????
??????????????????????????????????????
??????????????????????????????????? SID ?
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????? 4 ???????????????
??????????????????????????????????????
???????????????????????????????? 
??2.2.2.12???? Birk(1997)??????????? SID???? 1988??
? 1997 ???????????????????????????????????
SID ????????????????????????????????????
????????1998????????????????????????????
??????????????????????????????????????
??????????????????? SID Proceedings?1976?1991??SID 
Journal(1993?1997)?Information Display(1994?1997)?SID Symposium Digest(1990
?1998)?IDRC(1989?1997)???????????????? Plasmaco ?????
??????????????? Weber ????????????????????
??????????????????????????????????????
???????????1988???????????1996?????1995?????
??????????????????????????????IDW?International 
Display Workshop??????????????????????????????
?????????????????? 
?????????????????1988???1997????1993??????
??? SID ?????????????????????????????????
????????1995???????????????IDRC?International Display 
Research Conference?????????????????PDP??????????
????????????????????PDP???????????????IDRC
???????10???????????????????5??????????
??????????????????????????????????????
??????????????????????????????????????
???????????1990???SID????????????????????
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?????????????????????????2???????????? 
????????????????? IDW ??????????????????
??????????????????????????????????????
????????????????????????? 
 
 
??2.2.2.12 ????????????????? 
 
 
??????????????????????????????????? SID
??????????????????????????????????????
????????????????????????????? PDP ???????
??????????????????????????????????????
??????????????????????????????????????
? ????? 
??????? 
????? 
???????? 
????????? 
????? 
??? 
???????? 
????????? 
?1987 ??  4  7 
1988 ?    1 
1989 ?    1 
1990 ?  1  1 
1991 ?   1  
1992 ?    1 
1993      
1994 ?     
1995 ? 1  3  
1996 ?     
1997 ?   1  
1998? ?? ?? ?? 7  
???????????????????Birk(1997)??????????????????
??????????????????????????????????????????
SID????????????????1998????SID?????????????????
Plasmaco ?????????????????Weber???????????????????
??????????????????????????????????????SID???
??????1976?1997??????4??????1976?1991??SID Proceedings????
1993?1997??SID Journal?????IDRC?1989?1997??????SID????1990?1998
??????SID????????Information Display?1994?1997?????SID????
???IDW????SID????1989????IDRC?1988????????????????
???????????????????????????????????????????
Plasmaco ??????????????Weber?Marcotte???2????????????
??????????????????????????? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????? SID ??????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 
 
?????? 
 
 ?????????????????(?????)??????????????
??????????????????????????????????????
??PDP????????????????????? 
 ?????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????? 
 ???????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????? 
??????????????????????????????????????
???????????????SID??????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
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???? 
 
 
???????????????????????????????????2003?? 
 
?????????????????????? ??????????NTT???2003
?? 
 
????????????? 16 ??????????????2005 ????????
???117????????????????2005?4?? 
 
????????????????????????????????????????
?????????No.41?2004?8??13-24?? 
 
???????????????????????????????????2005?? 
 
McMillian G. Steven, Francis Narin and David L. Deeds, ?An Analysis of the 
Critical Role of Public Science in Innovation: The Case of Biotechnology,? 
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???????????????????????????????????????
???????????2006?? 
 
???????????????????????????????????????
????????????????????????????????????NTT ?
??2006??163?196?? 
 
???????? 15???????????? 4??PDP?????????????
?? 
2004?? 
 
???????? 16 ?????????????????????????????
???????????????2005?3?? 
 
???????? 17 ?????????????????????????????
???????2006?3?? 
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??????????????????????????????BP?2003?10??
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2004?3?? 
 
???????PDP ??????????????PDP ??????????1996 ??
18?38?? 
 
 
??1 SID??????????? 
?? ???? 
? ??(PS) ??(PS) ? ??(PS) ??(PS) 
1990 14( 0) ( 0) 1990 4( 0) 0( 0) 
1991 34( 0) ( 0) 1991 4( 0) 0( 0) 
1992 29( 0) ( 0) 1992 9( 0) 1( 0) 
1993  33(11) 1( 1) 1993 4( 1) 0( 0) 
1994 25( 3) 1( 0) 1994 5( 0) 0( 0) 
1995 34( 8) 4( 1) 1995 4( 0) 0( 0) 
1996  38(10) 8( 2) 1996 5( 0) 1( 0) 
1997 34( 6) 12( 4)1997 4( 1) 1( 2) 
1998 39( 0) 6( 0) 1998 6( 0) 1( 0) 
1999  36(13) 8( 2) 1999 10( 2) 5( 4) 
2000 47(12) 15( 4)2000 5( 2) 14(11) 
2001 45( 8) 23(12) 2001 10( 0) 17( 7)
2002 40(14) 23(15) 2002 10( 0) 16(11) 
2003 31(11) 26(12) 2003 13( 2) 22(16) 
2004 38( 9) 31(10) 2004 8( 1) 22(14) 
2005 35(12) 41(22) 2005 8( 0) 18( 8)
2006 42(13) 51(26) 2006 7( ?) 36(21) 
?? ??????????????????????????????????????????
?????????????????????????????????????????
(Poster Session)??????? 
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??2 ??????????????????20???????????? 
 
?
? 
???? 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 
1 Kent State University??? 1 0 3 0 4 7 5 7 7 11 11 5 8 9 5 5 3 
2 Samsung Electronics???? 0 0 0 0 0 1 3 1 3 1 6 4 3 7 12 13 17 
3 IBM??? 3 1 3 4 2 2 9 5 7 7 9 9 4 3 0 0 0 
4 Philips??? 0 2 0 3 0 2 2 1 1 1 4 4 8 5 9 11 3 
5 ???? 2 0 4 6 3 2 3 1 4 4 3 4 4 1 5 5 3 
6 ?? 0 4 1 3 2 4 2 2 5 1 3 2 3 2 0 5 5 
8 NEC 1 2 1 3 2 4 6 3 2 1 3 4 2 1 2 3 3 
7 ?? 0 4 4 4 4 4 5 2 2 4 1 2 1 1 0 2 0 
9 Brown University??? 0 0 0 0 0 0 0 1 1 3 3 3 6 4 2 3 4 
10 ???? 1 2 1 2 1 1 0 3 4 0 1 1 2 5 2 1 2 
11 LG. Philips LCD???? 0 0 0 0 0 0 0 0 0 0 1 1 1 5 6 6 5 
11 Pusan National University???? 0 0 0 0 0 0 0 1 0 1 1 4 3 3 3 5 4 
13 Corning??? 0 1 1 1 1 2 1 1 0 0 3 1 3 1 4 3 1 
13 
Hong Kong University of Science and Technology
???? 
0 0 0 0 0 0 0 0 0 0 4 2 2 1 4 3 8 
15 ITRI???? 0 0 0 0 0 0 0 2 1 1 4 3 2 2 5 1 2 
15 ??? 0 0 1 0 0 1 2 1 1 1 4 0 2 3 3 1 3 
17 University of Stuttgart??? 2 1 2 2 3 2 1 3 2 1 3 0 0 0 0 0 0 
18 ???? 1 1 1 1 1 1 2 3 2 1 2 1 2 0 1 0 0 
18 ???? 0 0 0 2 1 1 2 1 0 4 2 2 0 0 1 1 3 
20 ??? 2 2 1 0 1 0 1 1 1 2 4 1 2 1 0 0 0 
 
??4-9????????10????????? 
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??3 ??????????????????20?????????????? 
 
?
? 
???? 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 
1 LG Electronics???? 0 0 0 0 0 0 0 0 0 2 6 3 0 5 1 1 5 
2 Samsung SDI???? 0 0 0 0 0 0 0 0 0 0 1 3 1 2 3 4 8 
3 Seoul National University???? 0 0 1 0 0 1 0 1 1 1 1 1 1 3 2 2 5 
4 Kyungpook National University???? 0 0 0 0 0 0 0 0 0 0 0 1 3 3 4 3 5 
5 ??? 0 1 1 1 0 0 1 0 1 2 1 3 2 3 1 1 0 
6 Hongik University???? 0 0 0 0 0 0 0 0 0 0 0 1 2 3 1 2 4 
7 Sejong University???? 0 0 0 0 0 0 0 0 0 0 0 0 1 3 4 2 2 
7 ?????? 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 
9 ???? 1 2 2 1 0 1 1 1 1 1 0 0 0 0 0 0 0 
9 NHK 0 1 1 1 2 0 0 1 0 0 2 0 0 1 0 1 1 
11 Thomson??? 1 1 1 1 1 1 0 1 0 0 1 1 0 1 0 0 0 
12 ??????????????? 0 0 0 0 0 0 0 0 0 0 0 4 1 1 2 0 1 
13 South East University???? 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 1 2 
14 ???? 0 0 0 0 0 0 0 0 0 2 1 0 1 1 0 1 1 
14 NEC 0 1 0 0 1 1 0 0 1 1 0 1 1 0 0 0 0 
14 Philips??? 0 0 0 0 0 0 0 0 0 0 1 2 2 1 0 0 1 
14 ????? 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 2 2 
18 
Samsung Advanced Institute of Technology??
?? 
0 0 0 0 0 0 0 0 0 0 1 1 2 0 1 1 0 
19 Orion Electric???? 0 0 0 0 0 0 0 0 0 0 0 3 2 0 0 0 0 
20 Inha University???? 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 
20 
Korea Institute of Science and Technology
???? 
0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 
20 ???? 0 0 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
20 Pusan National University???? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
 
??2?4????????5????????? 
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????? ????????? ???????????????? 
??????????? ?????? ???? 
?????????? ???? ???? 
??????? 
 
?????????????????????????????????????
??????????????????????????????????????
????????????????2006?80???????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????? 
 ??????????????intellectual capital??????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
????????????????? Cockburn and Grilichs?1987, 1988????
??????????????????????????????????????
??????????????????????????????????????
??????????3???????????? 
x ??????????????????? 
x ????????????? 
x ?????????????????????? 
??????????????????????????????????????
????????????????  
 
???????????? 
 
????????????????????????????????? 
?tangible assets??????????????????????????intangible 
assets??????????intellectual capital???????????????
                                                   
80 ????????????????????2006????????? 
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????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????? 1 ??????????????????????
??????????????????????????????????????
???????Market Value Approach?????????????????????
????????????2.2.3.1???? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
株 価
研究開発投資 企業内部の成長機会を創出
将来
収益
将来
収益
将来
収益 ….事前に評価
（出所） 榊原，與三野，鄭，古澄（2005）
図1 研究開発投資と株価形成
 
??2.2.3.1 ??????????? 
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?????????????????????????????????????
??????????????????intangible assets????????????
??????????????????????????????????????
????????Cockburn and Griliches?1987, 1988?????Cockburn ????
????????????????tangible assets???????intangible assets?
?????????????????????? 
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????? q ???????????????????????????????
??????????????????????????????????????
???????????????????????? q ? 1???????????
??????????????Cockburn ????????????????????
???????????????? Hall et al.?2005?????????????
???????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????(2)???
????????????????????????????????  
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?????????? 
 
?????????????????? 
 
Nesta and Saviotti(2006)?????????????????????????
????????Nesta ???????????????????????????
???????????????????????????????????????
?????????knowledge integration???????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????Nesta??? ???????????DAN?
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????1990????????????????????????????
???????????????????? 
 ????????????????????????Nesta???Teece et al.?1994?
???????????????????????????????? Nesta ???
???????????  
??? ?????????30??????? 
??? ??i?? j ?????????????? 
??? ??i?j?1???????????????? 
?? 2?3?????????????????i?j????????????
??????Nesta?????1-3???????i?j?????????????
??????????????? ???????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 
 ??????????????Cockburn ?????????? n???t????
??????????????????????????????????????? 
 > @ntintntntnt KCqV )( WJ   
 
C??????K?????????Nesta???????????????????
?????????????????????????????i ????????
??????????????????????3??????????????? 
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???? n?t????????????????????????????????
??????????????????????????????????????
?1989???1997????????????????????????84????
????84 ??? 2.2.3.2?????????????????????????
?????????? 
?????????????????????????????????????
????????????????Dedicated Biotechnology Firms : DBFs????
???DBFs?????????????????????????????????
??????????DBFs??????????????????????????
???????????????????????? 3 ?????????????
??????????????????????????????????????
???????????????????????? q ? 2?????????DBFs
??????????????????? 
 Nesta ???OLS? ?????????????GMM??????????? 84?
???????????????2??????? 
 
??? ???????????????????????????????? 1
????????????? 2.7?????????????? 1???
?????5.5????????????????????Griliches??
???????????81??????????????????????
?????????????????????? 
??? ?????????????????????????????????
????? 
 
???84????4????????????????????????????
???????? 2.2.3.3??????????????????????????
??????????????????????????????????????
??DBFs??????????????????????????????????
??????????????????????????????????????
????????????????Nesta ???????????????????
                                                   
81 Griliches??????????????1????????????2?????????????
?? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
 
?????????????? 
 
??Coombs and Bierly?2006? 
Coombs??????????????????????????????????
??????????????????????????????????????
???????????????????????????1000?????????
????????????1989?1993????? 
Coombs???????????????? 
(1)  Number of patents??????? 
(2)  Current impact index???5?????????? 
(3)  Technology cycle time??????????????? 
(4)  Science Linkage???????????????????82 
(5)  R&D/Sales ???????????????? 
????????????????????????????7?????? 
??????????????????????????????????????
??????(4)????????????????(2)?????????????
???????????????????????????(5)??????????
??????????????????????????????????????
?????????????? 
Coombs ????????????McCutchen and Swamidass?1996???????
??????????????????????????????????????
                                                   
82 ??????????????????????????????????????????????
?????????????????????????????????????????????? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????  
 
??McGahan and Silverman(2006) 
McGahan ?????????????????????????????????
?????????McGahan ????Hall et al.(2005)?????????????
??????????????????????? 
   itititit nsOwnCitatioOwnPatentsDOnwRqsTobin 3210 &ln('ln EEEE uu 
      
ittt titit
YearDNoPatentsDNoR HEEE  ¦ )(& 54  
 
D??????? itNoPatents ??? itDNoR & ???????? i? t??????
?????????0????????0??????1?????????????
??????????????????????????????????????
???????????? 
????????????3????????? 
 
itDOwnR& ???i?t??????????1971???????15??????
?????????? 
itOwnPatents ???i?t????????1975???????15%???????
???? 
itnsOwnCitatio ???i?t?????????1975???????15%?????
?????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????? 
 
???????????????????????6????????? 
  98 
itDRivalR& ??? i???????? t????????????1971????
???15%??????????? 
ittsRivalPaten ???i????????t??????????1975??????
?15%??????????? 
itionsRivalCitat ???i????????t?????????1975???????
15%??????????? 
ittentsOutsiderPa  ??????????i??????????????????
??????1975???????15%??????????? 
ittationsOutsiderCi ??? i???????????????????? t????
???????1975???????15%??????????? 
 
?????????????????????????????????????
?????????????????????????????? Market Stealing
??????????????????????????????????Spillover
??????????????????????????????????????
????????????????????????????? Yale Survey ???
??????????????????????????????????????
??????????? 
?????????????????????????????????????
??????????????????????????????????????
?????????????????????????????Spillover ???
Market Stealing??????????????? 
?????????????????????????????????????
??????????????????? Market Stealing ??? spillover ???
??????????????????????????????????????
??????????????????????????????????????
??????????????? 
McGahan ?????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????? 
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??Lanjouw and Schankerman?2004? 
Lanjouw ?????????????????????????????????
??????????????????????????????????????
????Patent Family Size??????????????????????????
?????Lanjouw ?????????????????????????????
??????????????????????????????????????
????????????????? 
 Lanjouw ??????????????????4?????????? 
(1)  ??????? 
(2)  ???????????5???????????????????? 
(3)  ??????????????????????????? 
(4)  ???? 
??????????????????????????????????????
?????? 7??????????????????????? 4???????
?????????????????????????????????? 
????????????????????????????????????48
????????????? 28????????????? 20?????????
?? 5 ???????????????????????????????????
????????????50??????????????????????????
??????????????????????????????????????
???31????????????????????????????? 
 ?????????????????????????????????????
?????????????? 2 ???????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 
  
?????????????????????? 
 
a. ????????????2006? 
 ??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????1991
??? 2004????????? 4173?????????????????????
???????????????????????? 
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ittit
it
tiitit
ttititit RDk
BVkE
BVMV HEEED u  1,31,21,1
  
itMV  ?t????????i??????? 
1, tiBV ?t-1????????i??????? 
itE   ???i?t???????? 
1, tiRD ???i?t-1?????????? 
 
??????????4???????????? 
(1)  ???????????????????????? 
(2)  3????? 
(3)  ???????????????? 
(4)  ???????(k) ?????????ROE???1??????????
???????????g?????83 
 
??????? 2.2.3.4??????????????????????????
?????????????Fixed-effect model?????????????  
??2.2.3.4?1??????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??? 
?????????????????? OLS ???????????????
2.2.3.4 ? 2 ????????????????????????????????
????????????????????????????????? 2 ????
??????????????????????????????????????
????????????50?????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????  
???????? 1?2 ???????????????????????????
??????????????????????????????????????
                                                   
83 ??????????????????????????????????????????????
????? constant model??????????????????????????????????
???????????????????????????????????????????????
??????????????????? k>g??????????????????? 
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??????????????????????????????????????
??????????????????????????????????? 
???1 ?????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
????????????? 
?????????????????????????????????????
??????????????????????????????????????
?4--5??????????????????????????Lev and Souginannis
?1996??????????6??????????????????? 
 
?? Greenhalgh and Rogers?2006? 
Greenhalgh ????????????????????????????????
?????????????????Greenhalgh ???1989--2000????????
??????Pavitt?1984?????????6?????????84? Pavitt
??????????????????????????????????????
?????????????????? 
?????????????????????????????????????
??????????????????????????????????????
???????????? 4. Science based ?????????????????
???? 6. Software-related firms ?????????????????????
?4?????1/3???????Greenhalgh ?????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????? 
 
?????????????????????? 
 
 ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????? 
 
                                                   
84 Pavitt????????????????????????1.Supplier dominated, manufacturing and 
mining?2. Production intensive, scale intensive?3. Production intensive, specialized suppliers? 
4. Science based ?4?????????????????Tidd et al. (2001)????5. Information 
intensive?6. Software-related firms?2???????????Pavitt????????????
????????4. Science based ?????? 
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????????????????? 
 
(2)????????????????????????????????????
????????????Coombs???????????????????????
????????? Coombs ?????????????????????????
??????????????????????????????????????
?????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????? 
??????????????????????????????????????
????????????????????????????????????Nesta
?????????????????????DBFs???????????????
??????????????????????????Greenhalgh ???????
??????????????? Science based ????????????????
????????????????????????????????????? 
?????????????????????????????????????
?????????????? McGahan ????????????????????
??????????????????????????????????????
????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
???2006?????????????90???????????????????
?????????????????????????????????60????
??????????????????????????????????????
?????????????????????????????????????? 
 
?????????????????? 
 
?????????????????????????????????????
????????????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
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???????????????????????????? 
??????2002?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 
???Lanjouw ?????????? 4 ???????????????????
??????????????????????????????????????
??????????????Lanjouw ????????????????????
???????????????????????????????48??????
??????????????????????????????????????
????50?????????????????????????????????
???????????????????????????????31??????
??????????????????????????????????????
?????????????????????????????? Lanjouw ????
???????????????????????????? 
 ?????????????Nesta????????Nesta???????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????  
?????????????????????????????????????
?????????????????????????30????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????? 
 ?????????????????????????????????????
??????????????????????????????????????
?????? ????????????????????????????????
??????????????????????????????????????
???????????????????????i??????????DBFs??
????????????????????????? 2.2.3.2 ?????????
??????????????????????C???????????????
??????????????????????????????????????
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????
C
K ?????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????? 
 Coombs??????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????? 
 
???????? 
 
??2.2.3.1????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????? ?
?????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
???4--5?????????????????????????????????
????? 4 ????????????????????????????????
??????????????????????????????????????
?????? 5 ???????????????????????????????
???????????????????????????? 5 ?????????
?????????? 
?????????????????????????????????????
??????????????????????????????????????  
 
 
???? 
 
Cockburn,Iain and Griliches,Zvi(1987) ? Industry Effect and Appropriability 
Measures in the Stock Market?s Valuation of R&D and Patents,? Working Paper, 
#2465, National  Bureau of Economic Research. 
  105 
 
Cockburn,Iain and Griliches,Zvi(1988) ? Industry Effects and Appropriability 
Measures in the Stock Market's Valuation of R&D and Patents,? American Economic 
Review, 78(2), 419—423. 
 
Coombs,Joseph E. and Bierly, Paul E.(2006) ?Measuring technological 
capability and performance, ? R&D Management ,? 36,(4), 421—438. 
 
Greenhalga,Christine and Rogers,Mark (2006) ?The value of innovation:  
The interaction of competition, R&D and IP,? Research Policy, 35, 563—580. 
 
Hall,Bronwyn H. and Trajtenberg, M.(2005) ?Market value and patent citations,? 
Rand Journal of Economics, 36, 16—38. 
 
Lanjouw, Jean O. and Schankerman, Mark(2004)  ? Patent Quality and 
Research Productivity : Measuring Innovation with Multiple Indicators,?  
The Economic Journal, 114, 441—465.
 
Lev, B. and T. Souginannis (1996)  ?The Capitalization, Amortization, and 
Value—Relevance of  R&D,?  Journal of Accountings and Economics, 22, 
107—138. 
 
McCutchen,W.W. and Swamidass, P.M.(1996)  ?Effects of R&D expenditures and 
funding strategies on the market value of biotech firms,? Journal of 
Engineering and Technology Management, 12, 287—299. 
 
McGahan, Anita and Silverman, Brian S.(2006) ?Profiting from technological 
innovation by others: The effect of competitor patenting on firm value,? 
Research Policy, 35, 1222—1242. 
 
Nesta, Lionel and Saviotti, Pier-Paolo(2006) ?Firm knowledge and market 
value in biotechnology,? Industrial and Corporate Change, 15(4), 625—652. 
 
Pavitt,Keith(1984) ?Sectoral patterns of technical change,? Research Policy, 
14, 343— 7 . 
 
Teece,David J.;Rumelt, R.;Dosi G.; and Winter S.(1994) ?Understanding 
corporate coherence: theory and evidence,?Journal of Economic Behavior and 
Organization, 22, 1—30. 
 
  106 
Tidd, J.,Bessant, J.,and Pavitt, K.(2001) Managing Innovation :Integrating 
Technological, Market and Organizational Change. UK: Chichester, John Wiley. 
 
??????????2002????????????????????? – ????
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?????No.9. 
 
??????2006??????????????? – ??????????????
???????????? 
 
????????????????????2004?????????????????
??????????????2006.7??48—59. 
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??2.2.3.2????????1989—1997? 
 
 ??? 
?????? 
?DBFs? 
??? ?? ????? ??? 
V  1145.6 14,400.0 7850.9 7552.9 9006.5 
C 327.3 6647.4 10,200.0 7006.8 6046.7 
C
V
 
3.240 2.061 0.800 1.105 1.912 
S  21.8 900.3 698.0 633.4 620.0 
r 59.5 485.5 417.4 143.4 324.2 
C
r
 
0.237 0.079 0.037 0.028 0.097 
K 45.013 79.601 92.218 86.637 75.601 
i 8.079 3.015 1.156 ?0.783 3.185 
???   22   33   17   12   84 
 
V ??????100?US?? 
C????????100?US?? 
S ????100?US?? 
r?????????100? US?? 
K????? 
i????????? 
 
????Nesta and Saviotti(2006) ?4?????? 
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??2.2.3.3???????? 
                 
 
 
 
??? 
?????? 
??? ?? ????? 
S   ?1.323 (0.434)*** 0.952 (0.131)*** 0.062 (0.105) ?0.063 (0.392) 
r ?0.145 (0.135) 
0.383 
(0.078)*** 
0.645 
(0.150)*** 
0.497 
(0.283)* 
C
K
 
 ?0.329 
(0.129)** 
0.113 
(0.045)*** 
0.076 
(0.117) 
0.356 
(0.145)** 
i
C
K u
 
0.088 
(0.037)** 
1.356 
(0.632)** 
0.417 
(0.498) 
1.702 
(1.284) 
 
??? 
 
16.955 
(5.599)*** 
?10.979 
(1.816)*** 
1.363 
(1.627) 
3.448 
(5.418) 
 
??? 
 
 
22 
 
33 
 
17 
 
12 
2R  
0.392 0.419 0.383 0.443 
 
???????1989???1997? 
????????????????????? q? 
*?**?***??????10%? 5%?1%???? 
 
????Nesta and Saviotti(2006) ?5?????? 
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??2.2.3.4????????????? 
 ????
?? 
????? 
?????? 
???? 
??? Adj
2R  
??? ?????
??(?? 
??? 
 
1.580*** 
(19.535) 
0.108*** 
(10.112) 
2.100*** 
(4.113) 
0.657 4173 1.828 
??? 
 
1.081*** 
(5.809) 
0.202*** 
(4.093) 
2.610*** 
(2.609) 
0.420 240 6.665 
???? 
 
1.801*** 
(17.748) 
0.265*** 
(8.120) 
2.066** 
(2.447) 
0.411 756 2.508 
???? 
 
1.570*** 
(2.874) 
0.186*** 
(1.442) 
  7.304 
(1.347) 
.201 50 2.308 
?? 
 
0.866*** 
(14.902) 
0.138*** 
(6.873) 
3.255*** 
(4.989) 
0.490 711 2.120 
????? 
 
1.004*** 
(10.869) 
0.120*** 
(3.697) 
5.436*** 
(6.135) 
0.462 376 1.300 
???? 
 
1.529*** 
(10.521) 
0.148*** 
(3.050) 
0.059 
(0.023) 
0.514 162 1.261 
?? 
 
1.115*** 
(15.821) 
0.131*** 
(6.408) 
4.293*** 
(3.636) 
0.428 654 1.205 
???? 
???? 
1.280*** 
(10.946) 
0.206*** 
(4.193) 
10.757*** 
(4.052) 
0.636 166 1.019 
???? 
 
0.709*** 
(5.912) 
0.096* 
(1.789) 
5.674** 
(2.438) 
0.506 175 0.963 
????? 
 
0.536 
(1.089) 
0.227 
(1.516) 
0.901 
(0.213) 
0.115 141 0.919 
??? 
 
0.761*** 
(6.914) 
0.014 
(0.604) 
3.051 
(1.439) 
0.546 265 0.899 
???? 
 
0.682* 
(1.964) 
0.042 
(0.2777) 
?7.279 
(?0.779) 
0.220 59 0.861 
???? 
 
0.803*** 
(7.606) 
0.063 
(1.211) 
1.300 
(0.629) 
.604 150 0.760 
??? 
???? 
0.768** 
(3.266) 
0.225 
(1.444) 
?3.315 
(?0.509) 
0.750 23 0.530 
?? 
 
0.627*** 
(6.656) 
0.041 
(1.621) 
?0.025 
(?0.007) 
0.541 176 0.432 
????? 
 
1.197*** 
(9.774) 
0.121 
(1.095) 
0.084 
(0.014) 
0.709 69 0.396 
???t??*? **? ***?????1%?5??10??? 
      ????????????????2006?? 5?????? 
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??? ??????????????????????????????????
?? 
 
????? ?????????? 
???????????? ???????? ????? 
??????????????? ??????????? ???? 
?????????? ????? ????? 
????????????? ??????? ????? 
 
?????????????????????????????????? 
 
????????? 
 
?????????????????????????????????????
?????????????????????????????(academic research)
??????????????????????????????????????
??????????????????????????????????????
???????????????????(Mansfield, 1991)???????????
??????????????????????????????????????
??????????????????????????(Narin et al., 1997)??
??????????????????????????????(OECD, 1990)? 
?????????????????????????????????????
?????????????????(NPR: Non Patent Reference????????
????)??????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????? 
 
??????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????1990?????????????????
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?????????????????????????(Michel et al., 2001)???
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? 
 
???????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? 
?????????????????????????????????????
??????????1920?????????????????1917???????
??????????????????????????????????????
???????????????????????????? 
1950???????????????????????????????????
??????????????????????????????????????
?????????????????????????????????journal??
??????????????????????????????????????
??????????1955??????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????ISI?the Institute for Scientific Information?????????
???????????????? 
1965 ??????????????????????????????journal 
  112 
articles??????????????????????????????????
????????????????words usage??????publications?????
??????????????(Price, 1965)? 
1976???????????????????????????????The Use of 
Publication and Citation Analysis in the Evaluation of Scientific Activity??
?????????????????NSF?National Science Foundation?????
?????????????????????(Evaluative Bibliometorics)????
???????????????????????????????????????
??????????(Narin et al., 1976)???????????????????
??????????????????????????????????????
??????????????????????????? 
??????????1989?????????????????????????
?????measurements???????quantity??????????????topic or 
discipline????????????scientific impact?????????linkage?
?4?????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????? 
 
?????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
(Archibugi, 1992)??????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????? 
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??????????????????????????????????????
?????????????????????? 
?????????????????????????????????????
??????????(Narin, 1993)? 
?????????????????????????????????????
??????????????????????????????????????
??????5?10??????????????10??????????????
??????????????????????????????????????
???????????????(Narin, 1995)?????????????????
??????????????????????????????????????
???????????????????????????????? 
?????????????????????????????????????
???????????????????????????????????11??
???????????????????????????(Narin, 1993)?????
??????????????????????????????????????
??????????????????????????????????(Albert 
et al., 1991)????????????????????????????????
?????????????????????? 
 
????????????????????????????? 
 
???????????????????????(Non Patent Reference)????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????1988 ??? 1992 ??????????????????
?? 1,105 ?????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??? 6 ??????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
?????(Anderson et al., 1996)? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????73?????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????? 6??? 3???????????
?????????1987?1988???1?7?????1993?1994????5???
?????????????????????????30?????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
????????NSF?????????????????????????????
??????????(Narin et al., 1997)? 
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??????European Commission???2002???2003??????????
?????????????????????Linking Science to Technology – 
Bibliographic References in Patents???????? 9 ??????????
????????????????????????????????????
????????????????????????????????????
?3??Vol.3??????????????????????????????
???????????????????????????? 9 ???????
???????????????????????????? 9 ???????
?????? 
 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
???????????????????????????????? 
9 ??????????????S&T interrelation?????????????
?direct/explicit interrelation??????????????indirect/implicit 
interrelation????????????????????????????????
??????????????????????????????? 
 
? ??????????? 
 
NPRs?Non-patent references????????????????????????
????????????????????????????????Perko & Narin, 
1977?????????????????????????????????????
??????????????????????????????????????
???Tijssen, 2002?? 
 
??????? vs. ????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
?????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
???? 
???????????? 2 ????????????????????????
???????????????????????????????????????
??Grupp, 1988???????????????????????????????
?publication????????????????????????????????
???????????????? 
 
?????????? vs. ???????? 
 ?????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
????????????????????????????????Collins & Wyatt, 
1988, p.66??????????????????????????????????
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??????????????????????????????????????
???????????????????????Collins & Wyatt, 1988; Tijssen, 
2001; Meyer, 2000a?? 
 Schmoch?1993????????????????8???????????Tijssen
??2000???????????????35???????Tijssenn ???????
???????35??????NPRs??????????????????????
??????????????????????????????????????
????????????? 
 
??????NPRs??????? 
Grupp & Schmoch?1992a????????NPRs???6???? ?? ?? 
1. ???????????????????????????
?????? 
??? 
2. ???????????????????????????
???????????????????????????
????????????? 
? 
3. ???????????????????????????
???????????????????????????
???????????????????????????
???????????????????????? 
? 
4. ???????????????????????????
???????????????????????????
???????????????????????????
???? 
? 
5. ???????????????????????????
???????????????????????????
????????NPR?????? 
??? 
6. ???????????????????????????
???????????????????????????
??????????? 
??? 
 
??? 5? 6???????????????????????????????
???NPR????????????????????? 
 
???-????????? 
 
 ???????????????????-??????????2???????
??????????????????????????????????????
?????? 
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?????????????????????? 
 ???????????????????????????? NPR ???????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?-?????????????????????????????NPR??????
???????????????????????? 
 Narin??1997???1985???95?????????????????????
??????????????????????????????????? 
 Tijssen & Buter?1998???????????????????????????
???????NPR ?????????????????????????????
??????????????????????? NPR ?????????????
????????????????????????? NPR ???????????
?????????????????????????????????Van Vianen
??1990????????????NPR ?????????????????? NPR
??????????????2?????????? 
?????????????????????????????????????
???P(0)??????????????????????????????5???
?????????P(5)??Grupp & Schmoch?1992b???????????????
?????????NPL???????NPLM??????NPR??????????
???? i ???????? j ??? NPL ??????????????Grupp & 
Schmoch, 1992b; Meyer-Krahmer, 2000?? 
 
)(
),(
)(
t
tNPL
t
P
PNPLM
ip
ip
ij   
????  )(tPij  t??????i????????j???? 
  ),( tNPL Pij t??????i????????j??????NPR? 
??NPLM?????????????????????????????????
??????????Van Vianen ??1990???????????????????
?????????? 
 
??????????????????? 
 ??????????????????????????????????? NPR
??????????????????NPR????????????? 
 
????????????????????? 
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 ???????????????????? NPR ???????????????
????????????Tijssen?2001????????????????????
?????????????????????????????????????ISI
???????????subject categories???? DOST?Dutch Observatory of 
Science and Tehnology?????? Science and Technology Indicators Report ?
??????????????????????????????????????
??????SIC?????????1????????????????? 
 
?????-????????????????? 
 Van Vianen ??1990??McMillan ??2000??Schmoch ??1993?????-???
?????????(a)NPR ??????(b)??????????????????
vs.?????c?????????????????(d)??????????????
??????????? 
 
B.3.??-???????????????????? 
???-?????????????????? 
 ?????????????????????????????????Grupp & 
Schmoch, 1992a????????????????????????????????
??????????????????????????????????????
? IPC?International Patent Classification?????????????????
Grilliches?1990???IPC ?????????????????????????
??????????????????????????????????????
??????????????? 
 ????????????IPC ???????????????????????
??????????????????????????????????IPC ??
???????????????????????????????????????
IPC??????????????????????????????? 
 ?????????????????????????????????????
?????De Bruin & Moed?1993???????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????? 
 
??????????? 
 
1)????????????????????? 
NPR ??????????????????????? NPR ??????????
??????????????????????????????????????
??????????????????????????????????????
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????????????????????????????? 
 
2)NPR?????? 
 Noma & Narin?1984????????????????????????????
??????????????????????????????????????
????????????????????????????Van Vianen ? 1990? 
Schmock ?,1993; Schmoch?1993?? 
 
3)???????????? 
 Narin ??1997??????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 
 
????????????????????? CHI???????? 
 
??? CHI ??????????????????????????????
????????????????????????? NSF?National Science 
Foundation???????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
???????CHI????????????????? 
 
?????? 
 
CHI??????20????????????????????????????
?????????????linkage??????????????????????
?Carpenter et al., 1980????????????????????????????
??????????????????????????????????????
??????????????? 2 ??????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????Carpenter & 
Narin, 1978???????????? 19???????????????? 24??
??????????????????????????????????????
????????Carpenter & Narin, 1983??CHI ???????????????
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??????????????????????????????????????
?????????????????1978???????????????????
???????????????????????????????20??????
??????????????????????????????????????
??????????????????????????????????????
?????????? ?CHI?????????????????????????
????????????????????????Narin & Olivastro, 1992?? 
1997???Narin?????????????????????????????
????????? ??????1987??88??1993??94???????39?
7,660 ????????????????? 43 ? 226 ????????NPR: 
non-patent references???????43???NPR?????24?2,000????
???????????????????????????????????????
???24?2,000?????17?5,000?????????Science Citation Index?
????????????????SCI ????????????????????
????????????????11?????????????????????
????????????????4 ? 5,000 ?????????????????
????????????????????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? NSF?NIH ?????????????????????????????
??????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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????????????????????????? 
 
????????????????????output?????????outcome??
???????????????????? 1 ?????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????  
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
?????????????? 3 ???????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????references???????????????
???????????????????????????????????????
???????????????????????????????????????
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??????????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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????????Meyer ?????????????????10?????????
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???????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
????????????????????????????????   
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
CHI??1987?1988??1993?1994??????????????????3??
???????????Narin et al., 1997??Narin??????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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???????????????????????????????????????
??????????????????????????????????????
?? 3 ???????????????????????????????????
?????????????????????? 
?????????????? CHI ?????????????????????
?Hicks et al., 2000?????3???????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????CHI
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????? 1980???? 1990???????
????????????????????????????????1972????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????1995???????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 
??????????????????????????????????????
??20????????????Narin, 1976?Carpenter & Narin, 1978 and 1983?
Carpenter et al., 1980?Carpenter, 1983?ABRC, 1986?Collins & Wyatt, 1988?
Narin & Olivastro, 1992 and 1998?Narin et al., 1997, 1998??????????
??????????????????????????????????????
??????????????????????????????????????
???????????????? 
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?? CHI ???????????????????????????????
????????????????????????????????????
????????????????????????????????????
??????????????????Tech-Line??????????????
????????????????????????????????????
?????????????????Tech-Line???????????????
????????????????????????????????????
???????????????? 
 
??? 
 
?????????????????????????????? Tech-Line ??
??????????????????????????????????????
??????????????????????????????????????
?????????first reviewing??????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? 
??2.3.1.1????????????????????????????????
???????????????????????????????????????
??????????????????????????? 
 
 
 
 
 
 
 
 
 
 
??2.3.1.1 ?????????????????????????? 
????????????????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????? 
?????????????????????????????????????
??????????????????????????????????????
????????IBM ?????? 10 ?????????????????????
??????IBM ??????????????????????????????
??????? 
 
??????? 
 
?????????????????Dr. Eugene Garfield???????????
1950 ?????? Science Citation Index ??????????????????
?????????????????Garfield, 1955??Garfield ????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??? 
1960??????Garfield? Science Citation Index ????????????
????????????????????????4000????????????
?50?????????????500???????????????? 
Garfield?????????????????????????????????
??????????????????????????????????????
1972?????NSF???Science Indicators?????????????????
CHI?????????Computer Horizons, Inc??Narin?????????Science 
Citation Index ???? Science Indicators ?????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????? 
?????????????????????1972 ?????????????
Science Indicators ?????????????????Science and Engineering 
Indications 1998??????????????????????????????
??????????? 
???? Science Indicators ????????????CHI??NSF??????
??????Evaluative Bibliometrics?(Narin, 1976)??????????????
??????????????????????????????????????
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??????????????????5 ???Evaluative Bibliometrics????
24?????????(validation studies)??????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????? 
?????????????????????????????????????
???????????????????????????????????????
??????????????????????Inhaber ????????????
??????????????????????????????????????
???????????????????Inhaber and Prednowek, 1976, p34?? 
Garfield?????????????????????????????????
??????????????????????????????????????
??????????????? 125 ?????????????????80???
???????????????????????????1961?1982??SCI??
??????????? 1,000 ????300 ??????????????????
????????4/10000?????????Garfield, 1986?? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????Scientometrics?????
??????????????????????????????????????
?????????????????????????????????1998?4?
? Dr. Ron Kostoff ?????????????????????????????
?????????????????????HP???????????????86?
Kostoff ??????????????????????5000 ??????????
????? 
?????????????????????????????????????
???????????????????????????????????????
?????????????????????????????????Derek de Solla 
Price ????????????????????????GDP??????????
??????????????????????????????????????
???????Price 1969???????????CHI??????????????
?????????????????????????????????????GDP
??????????????????????????Narin, 1991?? 
?????????????????????????????????????
??????????????????????????????????????
???????????????????1978 ?????????? 1980 ????
????????CHI ????????????????????????????
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???????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
????????? 
 
?????????? 
 
??????????????????? 8?? 9??????????????
?????2??????????????????1??2???????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????USPTO ??
??????????????????????? 
?????????????????????????????????????
???????????? 3 ?????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
?????????Patent & Trademark Office, 1995?? 
?????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
???????10????????????????????????1988????
?????? 7 ?????????????????????? 2 ????75?? 5
?????????? 1?? 24????????????????10???????
1????????????6????? 
?????????????????????????????????????
???pioneering patent???????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????6????????? 
???????????????????????????????????IBM
????Reisner ???????????????????Reisner, 1963??????
??????????????????????????????????????
???????????Reisner ?????????60???????43?????
?????????????????????????????????1975???
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??????????????Sixth Technology Assessment and Forecast report
???????????????????????????????????????
????????????????????????????OTAF, 6th Report, 1976?? 
1978 ?????? Ellis?Hepburn ? Oppenheim ???????????????
????????????????????????????????? 
????????????????????NSF????????CHI Research ?
????????Carpenter, Narin & Woolf, 1981???????????? 1970 ?
??????????NSF ? Science Indicators Unit ?????????????
?? Science Indicators report ???????????????????????
????????????????????????NSF??CHI?????????
??????????????????????????????????????
???? 
100???????????102???????????????????????
???Industrial Research & Development?????????IR-100??????
??????????????????????????????????????
100 ?????????????????????????????????
?Industrial Research & Development, 13, p.3, December 1980?? 
???????????????????????1969 ?? 1970 ???????
??????????????????????????IR-100?????????
??????????????????IR-100?????????????????
????? 
??2.3.1.2 ????????????????? 
 IR-100 ???? 
???? 100 102 
???? 494 208 
??????? 4.94 2.04 
10??????????? 17 4 
 
???????????????? Science Indicators report ????????
????? Science and Engineering Indicators ????????????????
??????????? 
Carpenter?????????1983??CHI?????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????? 8 ?????????
??0.92????????????????????????????8?????
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?????????0.05???????????? 
???????????????Worcester Polytech Institute????????
??????????????????????????????????????
?????? 
?????????????????????????????????????
?????????????????????1975?80?????419??????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????Worcester Polytech, 1988?? 
???????????????????????????????????CHI 
Research ? Eastman Kodak Laboratories ???????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????Silver Halide 
Technology ???????????? 100 ???????????????? 16 ?
??????????????????????????????????????
????3?4????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????? 
?????????????????? 1?2?3 ???????????????
????????????????5 ?????????????????????
???????????????????????????????????2.3.1.3
??????????????????????????????????????
??????????????????????????15?????????8?
????? 9 ??????????????????2 ?????????????
???0.0002????Albert, Avery, Narin, & McAllister, 1991?? 
 
 
 
 
 
 
 
??2.3.1.3 ?????8?????????????? 
Kodak Highly Cited Patents?????????????? 
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?????????????????????????????????????
??????????????????????????????????????
????? 
CHI??3??????????????????????????????National 
Inventor?s Hall of Fame ????????????200????????????
?????????????? Historical Significance ????????????
????????????????????? 
?????????????? 2.3.1.4 ?????????????3 ?????
??Pioneering, Hall of Fame, Historically Significant???????????
??????????????????????????????????????
????1971???1995?3?????????????????????????
??????????????????????????????????????
?????????????????????????????7?????????
Hall of Fame ?????????6???????????Historically Significant
?????????2.5????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????? 
 
 
 
 
 
 
 
 
 
 
 
??2.3.1.4 ?????????????????????????? 
?1965?1995?????????????1971??1995?3??? 
 
Harvard ? F. M. Scherer ???? CHI ???????????????still in 
publication?????????????????????????????????
????????????????????????Harhoff, Narin, Scherer, & 
Vopel, 1999??????18??????????????????????????
???????????????????????????????????????
??????1980????????????3?????????????????
??????????????????????????????????????
?????????????????????????????????????2000
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??????????????????????????????????????
????????????????????? 
 
????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????Turney, 1991?? 
?????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
?????????????????????????????Clinton & Gore, 1993?
??????? 
?????????????????????????????????????
?????????????????????? Tech-Line ???????????
????????????????? 10 ???????????????????
?Narin, Hamilton, & Olivastro, 1997?? 
???1960????????????????????????????????
?????????????????????????????NSF??????IIT 
Research Institute??????TRACES???Technology in Retrospect and Critical 
Events in Scinece?????Narin, 1969??TRACES ??????????????
??????? 5 ??????????????????????????????
???????????????? 
TRACES??????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????? 
1980 ??????????????????????????????????
Griliches ? Harvard ?????????????????NBER?????????
????????????????????????1981 ??????Griliches ?
???????????? R&D ????????????????????????
??????????????Griliches, 1981?? 
?????????????1985??Ariel Pakes??????On Patents R&D and 
the Stock Market Rate of Return???????????????865,000????
?????????????????????? 
1990??Griliches????????????????????????????
?Griliches, 1990?? 
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???????????????????????????????????
Tech-Line ????????????????????????????corporate 
identification???????????????????????????????
??????????aggregate????? 
1987??Narin?????????18????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????Narin, Noma, & Perry, 1987???????????????
???SmithKline?Tagamet?????????????????????????
??????????????????????????????????????
???????????????????????1980??????????Tagamet
???????SmithKline??????? 
Trajtenberg ??????A Penny for Your Quotes??quotes ? citation ????
??????????????????????????????????????
?????????????????????Trajtenberg, 1990??Trajtenberg ??
????????? CAT ???????????????????????????
CT?????????????????????????????????????
???????????????????????????????????(margin)
???????????????????????????????????????
?p172???????????????????????????????????
?????????????????????? 
???????????????????????Franko ???????????
??????????????1960?1986???????????????????
?????????????????????????????????????? 
????? R&D ?????????????????????????5?10 ??
??????????????????????????????????????
?????????20????????????????????????????
??????????????????????????????????????
????????????????????????????????????Franko, 
1989?? 
????????1990???????????????????????????
???????????????50??????????????????????
??????????????????????? 
Scientific American ???????????????????Stanford ?
Rosenberg ?Birdzel?????????????????????????????
??????????????????????????????????????
???????????????? 
?????????????????????????????????????
????????????????Rosenberg & Birdzel, 1990?? 
????Business Week ???10 ???????????????????? CHI 
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Research ?????????2????????????????Coy & Carey, 1993
???Buderi et al 1992???????????????????????????
??????????????????????????????????????
????????????????????? 
?????????????????????????????????????
????????Stewart???Fortune ?????Your Company?s Most Valuable 
Asset: Intellectual Capital?????????????????????????
??????????????????????????????????????
???????Stewart, 1994?? 
NBER???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????Jaff,Trajtenberg and Henderson(1993)????????????
????????????? 
?????????????????????????????????????
????New York University ? Stern School of Business ? Baruch Lev ????
??????????????????????? R&D?????????????
?????????????????????Lev ???????????????
??????????????????????????????????????
?????????????????????????Deng & Lev, 1998?? 
?????????????NBER? Bronwyn Hall??????????NBER??
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????3???4????????????????????????????
??Hall, Jaffe, and Trajtenberg, 1998?? 
????CHI ?????? Lev ??????? Zhen Deng ???????????
????Tech-Line?????R&D???????????????????????
???????????????????Deng, Lev,? Narin, 1999?????????
???? current impact index ?CII???????????????SL?????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 
 
?????????????????????????? 
 
??????????????????????????????????
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??????????????????????????????????
??????????????????????????????????
??????????????????????????????????
?????? Science Citation Index (SCI)??????????????
??????????????????????????????????
?? 
 
???????? 
????????????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? 
?????????????????????????????????????
??????????????????????????????????????
????????????? CHI Research ? ????CHI ???????????
????????????????Derwent World Patents Index?DWPI??????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????CHI????????? 
 
?? ?????????????????? 
?????????????????????????????????????
???Narin?????????????Narin?????CHI??????????
?????????????NSF?National Science Foundation, ????????
?????????????????????????????Narin ??????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 
????????????Science Linkage??????????????????
?? 1 ???????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
????? 
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?????????????????????????????????????
??????????????????????????? 9 ??????????
??????????????????????????????????????
?????????????????????????????????? 2.3.1.5
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????? 5 ????????
???1990?????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????? 
 
??2.3.1.5 ?????????????????? 
 
 
 
 
 
 
 
 
 
 
 
???????????????? 16 ???????? - ???? - 2005 
????????????No.117? 
 
? ??? 
 
??????CHI ?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 
????????????????1996??2000???????????????
?500????????????????????????0.07?????????
???????????????????????? 500 ????????????
?500????? 
????? 500 ??????????????????????????????
0.0
0.5
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??????????????????????????? SCI?Science Citation 
Index????????????????????????????????????
????????????????? 
?????????????????????????????????????
??????????????????????????????????? 500 ?
??????????????????????????????????????
?????????????????????????????????????500?
??????????????????????????????????????? 
 
? ???? 
????????? 
?????????????????????????????????????
????????? 500????????????????????? 4?????
??????????????????????????????2.3.1.6?? 
 
??2.3.1.6 ???????500??????? 
 
 
 
 
 
 
 
 
 
???????????????????????????? 
 
??????? IPC????????????????????????????
????????????? IPC ?????????????????4 ?????
???????????2 ??????????????????????????
???????????????????????????????????? IPC
???????120 ?????????????????????????????
?????????????? 2.3.1.5????????????? 500?????
?????????????????????????????????????? 
?????????? 500 ?????????????????????????
????????????????????? 82.6%??????????????
??????5.1%?????????????????????? 
 
??????????????? 
?????????????????(1)?????(2)?????(3)??????
???????????????3????????????????500??????
情報通信
15.9%
ナノテクノロ
ジー・材料
11.5%
その他
26.0%
環境
2.4%
ライフサイエンス
44.2%
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(1)????12,938??(2)?8,096??(3)? 1,949???????? 
???????????????????????2.3.1.7???????????
??? 1???? 10????20???????????????????????
?????????????????????25.5???????????????
?? 4.8?????????????????????????? 1???????
???????????????????????????????? 500 ????
???????????16.2?????????????1996?2000?????2.7?
?????????????? 
 
??2.3.1.7 ???????500?????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
?? ??????????????? 
??????????????????????????????????????
?????????500????????????8096?????????????
??????????????????????????3000?3500??????87?
???? SCI ????????????????????????????????
???2453?????????? 
??2453?????????????????????????????????
???????19??1??????15???????10??10???????27
???????? 2.3.1.8?????1 ?????????????? 69.2?????
2?????????????????80.0???????? 
                                                   
87 ?????????????????????????????????????????????
?????????????? 
7.6
9.9
4.8
6.5
25.5
40 30 20 10 0 10 20 30
その他
環境
ナノテクノロジー・材料
情報通信
ライフサイエンス
特許・文献の引用回数（特許1件当たり）
先行特許 科学論文 その他
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?? 2.3.1.8 ???????500??????????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
??2.3.1.9????????????????????????1980?????
? 1990 ???????????????????1985?1994 ?????????
?1905 ?????? 77.7?????????????????? 1993 ??257 ???
???? 1990???????????????????500?1996?2000????
??????????????????????????????????????
?????7?8???????????????????? 
 
??2.3.1.9 ???????500??????????? 
?????? 
 
 
 
 
 
 
 
 
 
 
 
 
?????????????????????? 
??????????????????????????????2.3.1.10???
??????500??????2453??????????????????????
??? 60.1?????????? 6.9????? 6.2??????????????
??????????????????????????????????????
???????? 
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??2.3.1.10 ???????500??????????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
?????2.3.1.10????????????????????????????
?????????????????2.3.1.11????????? 20??? 4??
??????????????????????????????????????
???????????????????20 ??????????????????
1980?????7.0%?????????80??????90???????????
????????1990????????????????????????????
????????????? 
 
??2.3.1.11 ???????500??????????????????????
????? 
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?????????????????????????????????????
???????????2.3.1.12????????????500?????????
??????????????????????????????????????
?????????????????? 
??2.3.1.12???????????????????????????????
???????????????????????? 301 ????????????
?????? 274???????????????????????? 2?????
?? 
 
??2.3.1.12 ?????????????????? 
???????????????500????????????? 
 
???? 2.3.1.12 ????????????? 2.3.1.9 ???????????
6.2?????????????????????500????????????1980
??????1990???????????????????SCI?????????
???????? 7.6????88 ???????? 6.2?????????????
?????????????2.3.1.12?????????????????????
??????????????????????????????????????
??????????? 6.2%?????????????????????????
?????????????????????????????? 
??????????????????????????????????????
??????????????????????????2.3.1.13????????
??????????????????????????????????????
??????????????????????? 
?????????????????????????????? 5 ??????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????? 
                                                   
88 SCI?CD-ROM???1985?1994???????????????????????????????
????????????????????????????????????? 
???????????????? 
 ?? ???? ?? ??? ??? ??? ?? 
?? 2568 301 271 201 161 728 4230 
???? 55 10 11 10 0 10 96 
?? 8 0 2 3 0 6 19 
??? 5 1 1 1 3 4 15 
??? 58 3 0 5 3 14 84 
??? 166 21 16 7 7 72 289 
???????
??
 
?? 2861 336 301 227 174 834 4733 
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?? 2.3.1.13????? 500??????????:?????????????? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????? 
??????????????????????????? 2.3.1.14??????
??????????????????????????????????????
??????????????????????????????????????
????????? 
 
??2.3.1.14 ???????500??????????? 
?????????????????? 
? ??? 
????
???? 
???
???? ???? 
?? 60.4% 62.5% 55.2% 55.6% 
???? 7.1% 8.1% 1.3% 0.6% 
?? 6.4% 5.4% 13.5% 12.4% 
??? 4.8% 4.7% 3.1% 4.1% 
???? 2.3% 2.5% 2.3% 1.1% 
??? 19.0% 16.9% 24.6% 26.2% 
?? 100% 100% 100% 100% 
???? ?4733? ?3852? ?130? ?89? 
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?? ??????????500??? 
?????????1996??2000??????????????????????
???? 500 ????????????????????????????????
???????????????JPO ?????????????????????
??????????????????????89????????????????
???????????????????? 500 ????????????????
??????????????????????????????????????
?????????? 
?????????????500???????????????????????
???30.5????????????22.8?????????????????500?
???2.3.1.6????????????????????????????? 
?????????????????????????????????????
868 ?????????????????????? 1.7 ????????????
? 360 ???????????????????????????????????
?????????????????????????????? 
????????????? 500 ??????????????????????
?????????????2.3.1.15?? 
 
??2.3.1.15 ??????????500??????????? 
?????????????????? 
? ??? 
?????
??? 
?????
?? ???? 
?? 43.5% 44.8% 46.7% 39.1% 
???? 1.3% 0.0% 0.3% 1.1% 
?? 17.4% 25.0% 17.0% 21.7% 
??? 18.0% 3.1% 18.7% 24.3% 
???? 5.1% 12.5% 5.2% 4.3% 
??? 14.7% 14.6% 12.0% 9.4% 
?? 100% 100% 100% 100% 
???? ?235? ?16? ?153? ?46? 
 
??2.3.1.14???2.3.1.13???????????????????2.3.1.13
??????????????????????????????????????
?????16????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? 
 
                                                   
89 ??????????????????????????????????????? 
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?????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????7 ??????????????????????????????
??????????????????????????????????????
????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? 
?????????????????????????????????????
????????????????????????2??????????????
??????????????????????????????????????
????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? 
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 2.3.1.16???????????????
??????????????????????????????????? 
 
??2.3.1.16 ??????????????? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????? i? t????
??????????????????????????????????????
??????????????????????????????????????? 
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??????????? tO ???t????????????? ia ????????
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?????????????????????????????????? R&D ??
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??????????????????????????????????????
? ia ????????????????????????????????????
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?? c.??????????????????????????????????
??????????????????????????????????????
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?????????????????? 6 ???????????????????
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BL??Between Regression??????i?????????????????WL
????????????????????????BD??? WD??????TL?
?????????TD????????Between ???Within?????????
????BD???????????????????????WD?????????
??????????????????????????????? 
??2.4.1.3?????????D ???P??????BL, TL??BD, WL???
?TD, WD??????????????????????????????????
??????????????????????????????????????
???????????????D ???P??????????????????
???D ???P??????????????????????????????
??????????????????????????????????????
??????????????????Griliches and Hausman?1986??Errors in 
Variables?????????????????????????????????? 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????? 
 
e.???????????? 
 
?????????? Mairesse (1990)???????????????????
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???????????????Olley and Pakes (1996)??? OP????????
OP?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? 
 ??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????? itL ???????? itu ??????????????
??? itu ????????????? itL ????????????????????
??????????????????????????OP???????????
?? 
 
?OP?????? 
 
 OP????????2?????????1?????????????????
????????????????????????E ??????????????
?2??????1????????????????D ?????????? 
??????????? itu ??????????????????????? itZ
???????????? itK ??????? it it itu Z K  ?? itZ ?????????
??????????????????? itZ ?????????????? itZ ?3.2.3
?? ia ???????? within fixed effects?????????????????
????????OP??itZ ????Markov??????????????????
??????????????????????????????????????
???? 
OP ??????????????itZ ????????????????????
???????????????????????? itZ ????? itL ???????
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??????????????????? itz ??1??Markov??????????
?? itZ ???????????????????? 
 ( , )it it it itzL L Z  (5) 
??????????????????? itL ? itZ ???????????? 
 ( , )it it it ith zZ L  (6) 
??????????????????????????? itL ???????? itZ ?
?????proxy??????????????? 
it it itu Z K  ???(6)?????????????? 
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???? itx , itz ,itL ??????????? itx , itz ,itL ????????????? itI
??????????(7)?OLS????????E ?????????????
??OP???itI ? itz ? itL ?3????????????112 
 ( , )it it ith z L ?????????????(7)? OLS ????????itI ????
??D ?????????????D ?????????????????????
???????????? itz ? itK ????????????? itZ ????? 
 1( | )it it it itE[ Z Z Z {    
?????????????????113 
it[ ?????????????? 
                                                   
112 OP???kernel?????????itI ???????????????????????????
??????????????????selection bias??????????????????? 
113 ?????????????? itz ????????????????????????? 1itL  ???
??????????????????????? itz ? 1itZ  ??????? 1itL  ??????????
?? itZ ???????????? 
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????? itz ? it[ ? itK ????????????(10)?( )g x ??????????
??????2????????????????????D ?????????? 
 ??? 2 ?????????????????????????????????
? sample selection bias ??????????????sample selection bias ?
??????????????????????????????????????
???????????????????? itZ ?????????????????
??????????????????????????????????????
?????????????????????? itZ ???????????????
??????????????????????????????????????
Capital???????????????itZ ??????????????????
????? itZ ???????????????????????Capital?????
???????? itZ ?????????Capital????????????????
????? 
????????????????? itZ ???????????????????
???? itZ ??????????????????????? i? t???????
???????1???????????0??????itF ???????????
??????? 1( | )it itE Z Z  ???????????? 1( | , 1)it it itE Z Z F  ?????
?????? 
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 1 1ˆ ˆ( , )it it it it it it it ity x z g z PE D I D [ K        (12) 
??????????????OP ???( )g x ? 1 1ˆ( )it itzI D  ? itP ????????
?????????????? 
 ??2.4.1.2?????????????????????????????Within 
fixed effects ????????????????????OP ? Table VI?????
? Labor ???????????????Capital ???????????????
??????? itZ ?????????????????3.2.2?????????Labor
????????????Capital ????????????????????
? 0xuV ! ?? 0zuV  ?????????????[a]?[b]??????Within fixed 
effects???????????Labor????0.693??0.629?????????
?????????????????????????? Capital ????????
????????????????????????Within fixed effects????
?????????????? 
  ??????[c]?? 1???(7)?? 2???(10)??????Labor????
????????????????????????????0.608?[a]????15%
?????????????????Capital ???? 0.339?[a]???? 10%??
?????????Labor?Capital???????????????????????
???????return to scale????Labor ???+Capital?????0.947??
[b]? 0.779???????????????????????????Within fixed 
effects????????OP??itx itz ????????????????????
??????????????????????????????????????
?? 
  ??? selection bias???????????1???(7)?? 2???(12)?
????[d]????? 1 ???????????????Labor ????[c]???
???????????Capital??????????[c]?????????????
?????????????114 
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?OP???? 
 
 ??????????OP ? Within ?????????????????????
Pavcnick (2002)?Javorcik (2004)???????????????????OP??
??????????????????????????????????????
??????????????????????????????????????
?????????????? 
?????????????????????????????????????
???????????OP?????????????????(5)?itZ ????
????????????(6)?????????????????? 0itL  ????
????????????????OP ? 0itL  ?????????????????
?????????????????????? 0itL ! ?????????????
????????????????????? 
?????? Levinsohn and Petrin (2003)??? LP?????????????
????????OP???????????????LP?????????OP?itL
???????????????????? itx ?????????LP ???????
????????????4??????? 0itL ! ???????40%???????
??????????????????????????????????????
?????????????????????????? proxy ?????????
???????????????????????LP???OP?LP???????
?????OLS??????? OP???????????????????? proxy
??????????????????LP???????????OP?LP????
?????????????????????????????? 
 Ackerberg, Caves, and Frazor (2005)???Ackerberg, Benkard, Berry, and Pakes 
(2005)??OP ??? LP ???????????????????????????
?????OP???LP?????itZ ?????????????????????
????(5)?(6)??????????itZ ?????????????????
                                                                                                                                                     
????????????????????????OP?????????? selection bias
?????Labor?Capital?????????????????????? 
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??????????OP?LP?????????????????????????
?????? (A)??????????itZ ???????????????????
?????(B) ??(5)????????????????????????????
?????? 
 ??????????????????????????(A)??????????
??????????1??????E ? identify???????????????
??????(B)??????????????????????????? 
  ??(A)?????????????????????itZ ???????? itx ?
itL ? itz ???????????????????????????????????
??????? itx ? itZ ??? itz ??????????? itL ??? itZ ??? itz ??
????? itL ??????????????? itZ ? itL ? itz ????????????
??(6)??????????(7)????itx itI ??????????????E ?
identify?????????????(7)????E ? identify??????itx itZ
??????????????????????????????????????
????115 
 ??(B)?????????????itL ?????? itZ ???????????
????????????????(5)??????????????????
optimization error ?????????????????????????????
?Griliches and Mairesse (1998)??????????????????Ackerberg, 
Berry, Benkard, and Pakes (2005)????(B)??????????3??????
???????????? 
z itL ??????????? it jZ  ???????? 
z ???????????????????????????? 
z ???????????????????????? Markov ???????2
?????Markov??????????? 
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??????????????????????????? itx ??????????????
?????????? itx ???????????????????????????????
???????????????????? 
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?????????3 ?????????????????Markov ????????
??????????????????????????????????????
?????????????????????????????(5)????????
??????????????????????????????????????
????????????? 1 ????????????????????????
???????????????????????????OP ??? LP ?????
??????????????????????????????????(A)?(B)
???????????????????? 
 
??????????????????????? 
 
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????Mansfield (1977)
?17?????????????Bresnahan (1986)???????????????
??????????????2 ???????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????McFadden?1981?
????????????????????Lancaster (1966)??????????
??????????????????????????????????????
???????Lancaster?????????????????4.1???????4.2
?????????????????????????????????? 
  
 
?????????????????????????? 
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???????????????????????????????????????
??????????????????????????? CPU ?????????
?????? DVD ??????????????????????????????
??????????????????????????????????????
??????????????? 4 ??????????????????????
???2 ??????????????????????????????????
??????????? CPU ??????????????????????????
????????????????????????3 ?????????????
?? CPU ??????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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?????????????????????????????????? M ??
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??2.4.1.2  Olley and Pakes???????????????? 
Olley and Pakes (1996), Table VI????? 
      
   [a] [b] [c] [d] 
Estimation  
Procedure  OLS Within Olley=Pakes 
Olley=Pakes + 
selection 
      
Labor  0.693  0.629  0.608  
  (0.019) (0.026) (0.027) 
           
      
Capital  0.304  0.150  0.339  0.342  
  (0.018) (0.026) (0.030) (0.035) 
      
Age  -0.005  -0.008  0.000  - . 01  
  (0.03) (0.017) (0.004) (0.004) 
      
Time  0.016  0.026  0.011  0.044  
  (0.004) (0.017) (0.010) (0.019) 
      
#Obs.  2592 2592 1758 1758 
      
[c]?[d]??Investment>0??????????????????????? 
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?? 2.4.2.1 ???????????????????????????????
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???? 0????? 150?????????? 27???????????????
??????????????????????Scherer(1982)????(1985)???
???????????????????????????????????????
??????????????????????????????????????? 
 
研究 産業数 分析期間 モデル 直接収益率(%)
米国
Terleckyj(1974) 20 1948-66 TFPG, RD 12-29
Mansfield(1980) 20 1948-66 TFPG, RD 150
Sveikauskas(1981) 144 1959-69 TFPG, RD 17-39
Scherer(1982) 87 1973-78 LPG, RD 29
Griliches and Lichtenberg(1984a)27 1967-78 TFPG, RD 3-5
Griliches and Lichtenberg(1985b)193 1959-78 TFPG, RD 21-76
Wolff and Nadiri(1993) 19-50 1947-77 TFPG, RD 10-20
Griliches(1994) 143 1973-89 TFPG, RD 36
Wolff(1997) 48 1958-87 TFPG, RD 10-13
日本
小田切(1985) 15 1973-77 TFPG, RD 2
小田切(1985) 15 1973-77 LPG, RD 3
後藤と鈴木(1989) 50 1978-83 TFPG, RD 26
英国
Sterlacchini(1989) 15 1945-83 TFPG, RD 12-20
カナダ
Hanel(1988) 11 1971-82 TFPG, RD 64
フランス
van Meijl(1997) 30 1978-92 0-19
?3.1???????????????????????????
注)　 TFPG:全要素生産性の成長率、LPG:労働生産性の成長率、RD:R&D集約度
Nadiri(1993)、Bruno(1997)と各論文  
??2.4.2.1 ??????????????????????? 
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研究 産業数 分析期間 モデル 直接収益率(%)
米国
Adams(1990) 18 1953-80 TFPG, RD 0.002
カナダ
Mohnen and Ducharme(1996) 25 1967-83 TFPG, RD 17-39
?3.2 ??????????????????????????
注)　 TFPG:全要素生産性の成長率、RD:R&D集約度
Nadiri(1993)、Bruno(1997)と各論文  
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????????????? 
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研究 企業数 分析期間 モデル 推計方法 直接収益率
米国
Mansfield(1980) 16 (石油・化学) 1960－76 TFP(付加価値）???? 0.275 **
Link(1981) 174 1971－76 TFP(付加価値） ???? 0.000
Link(1981) 19(輸送用機械) 1971－76 TFP(付加価値） ???? 0.150
Link(1981) 33(化学） 1971－76 TFP(付加価値） ???? 0.070 **
Link(1981) 34(機械) 1971－76 TFP(付加価値） ???? 0.050
Link(1983) 302 1975－79 TFP(売上高) ???? 0.060
Griliches and Mairesse(1983) 343 1973－78 労働生産性(売上高) ???? 0.190 **
Griliches and Mairesse(1983) 57(医薬品） 1973－78 労働生産性(売上高)???? 0.410 **
Griliches and Mairesse(1983)62(化学) 1973－78 労働生産性(売上高)???? -0.100
Griliches and Mairesse(1983)65(電子） 1973－78 労働生産性(売上高)???? -0.060
Griliches and Mairesse(1983) 47(電機装置) 1973－78 労働生産性(売上高)???? -0.440
Griliches and Mairesse(1983) 112(機械) 1973－78 労働生産性(売上高)???? 0.110
Griliches and Mairesse(1990) 525 1973－80 労働生産性(売上高) ???? 0.410 **
Griliches and Mairesse(1990) 525 1973－80 労働生産性(売上高)、産業ダミー ???? 0.270 **
日本
小田切(1983) 123(Science sectors) 1969－81 TFP(売上高) ???? 0.256 **
小田切(1983) 247(その他） 1969－81 TFP(売上高) ???? -0.475
小田切と岩田(1986) 135 1966－73 TFP(付加価値） ???? 0.201 *
小田切と岩田(1986) 135 1966－73 TFP(付加価値）、産業ダミー ???? 0.170
小田切と岩田(1986) 135 1974－82 TFP(付加価値） ???? 0.169 **
小田切と岩田(1986) 135 1974－82 TFP(付加価値）、産業ダミー ???? 0.113 *
Sassenou(1988) 394 1973－81 労働生産性(売上高) ???? 0.690 **
Sassenou(1988) 394 1973－81 TFP(付加価値） ???? 0.220 **
Sassenou(1988) 394 1973－81 TFP(付加価値）、産業ダミー ???? -0.020
後藤と鈴木(1989) 13(医薬品） 1976－84 TFP(付加価値） ???? 0.420 **
後藤と鈴木(1990) 5(電機装置） 1976－84 TFP(付加価値） ???? 0.220 **
後藤と鈴木(1991) 3(自動車) 1976－84 TFP(付加価値） ???? 0.330 **
Griliches and Mairesse(1990) 406 1973-80 労働生産性(売上高) ???? 0.560 **
Griliches and Mairesse(1990) 406 1973-80 労働生産性(売上高)、産業ダミー ???? 0.300 *
権と乾(2003) 3830 1995-98 労働生産性(付加価値)、産業ダミー ???? 0.163 **
フランス
Griliches and Mairesse(1983) 185 1973-78 労働生産性(売上高) ???? 0.310 **
Griliches and Mairesse(1983) 47(医薬品） 1973-78 労働生産性(売上高)???? 0.270 *
Griliches and Mairesse(1983)30(化学) 1973-78 労働生産性(売上高) ???? 0.000
Griliches and Mairesse(1983)37(電子) 1973-78 労働生産性(売上高) ???? 0.120
Griliches and Mairesse(1983) 34(電機装置) 1973-78 労働生産性(売上高)???? 0.450 *
Griliches and Mairesse(1983)39(機械) 1973-78 労働生産性(売上高) ???? -0.550
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)???? 0.231 **
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)、二重計算調整 ???? 0.273 **
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)???? 0.036
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)、二重計算調整 ???? 0.065
英国
Wakelin(2000) 98 1988-96 労働生産性(売上高) ???? 0.340 **
Wakelin(2000) 98 1988-96 労働生産性(売上高)、産業ダミー ???? 0.280
オランダ
Bartelsman et al.(1996) 209 1985-89 労働生産性(付加価値)、二重計算調整 長期差分 0.218 **
Bartelsman et al.(1996) 159 1989-93 労働生産性(付加価値)、二重計算調整 長期差分 0.173 **
注)Mairesse and Sassenou (1991), Wieser(2005)と各論文。　**、*はそれぞれ5%、10%有意であることを示す。  
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研究 企業数 分析期間 モデル 弾力性
米国
Griliches(1980) 883 1963 労働生産性(付加価値) 0.069 **
Schankerman(1981) 110 (石油・化学) 1963 労働生産性(付加価値) 0.104 **
Schankerman(1981) 110 (石油・化学) 1963労働生産性(付加価値), 二重計算調整 0.159 **
Schankerman(1981) 187(金属・機械) 1963 労働生産性(付加価値) 0.018
Schankerman(1981) 187(金属・機械) 1963労働生産性(付加価値), 二重計算調整 0.099 **
Schankerman(1981) 101(電機装置) 1963 労働生産性(付加価値) 0.034 *
Schankerman(1981) 101(電機装置) 1963 労働生産性(付加価値), 二重計算調整 0.232 **
Schankerman(1981) 34(自動車) 1963 労働生産性(付加価値) 0.069 **
Schankerman(1981) 34(自動車) 1963 労働生産性(付加価値), 二重計算調整 0.090 **
Schankerman(1981) 31(航空機械) 1963 労働生産性(付加価値) 0.032
Schankerman(1981) 31(航空機械) 1963 労働生産性(付加価値), 二重計算調整 0.292 **
Schankerman(1981) 419(その他) 1963 労働生産性(付加価値) 0.043 **
Schankerman(1981) 419(その他) 1963 労働生産性(付加価値), 二重計算調整 0.065 **
Griliches(1986) 491 1972 労働生産性(付加価値) 0.115 **
Griliches(1986) 491 1972 労働生産性(付加価値)、産業ダミー 0.089 **
Griliches and Mairesse(1984) 133 1966-77 労働生産性(売上高) 0.054 **
Griliches and Mairesse(1984) 77(scientific sector) 1966-77 労働生産性(売上高)0.185 **
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 0.035 **
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高) 0.246 **
日本
Sassenou(1988) 394 1976 労働生産性(付加価値) 0.100 **
Sassenou(1988) 112(scientific sector) 1976 労働生産性(付加価値)0.160 **
フランス
Cuneo and Mairesse(1984) 182 1972-77 労働生産性(付加価値) 0.203 **
Cuneo and Mairesse(1984) 98(scientific sector) 1972-77 労働生産性(付加価値)0.114 **
Cuneo and Mairesse(1984) 98(scientific sector) 1972-77労働生産性(付加価値)、二重計算調整 0.206 **
Cuneo and Mairesse(1984) 99(scientific sector) 1973-78 労働生産性(売上高)0.176 **
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値) 0.180 **
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)、二重計算調整 0.252 **
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 0.090 **
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高) 0.093 **
Mairesse and Hall(1996) 1232 1981-89 労働生産性(付加価値) 0.092 **
Mairesse and Hall(1996) 1232 1981-89 労働生産性(付加価値)、二重計算調整 0.165 **
オランダ
Bartelsman et al.(1996) 209 1985-89 労働生産性(付加価値)、二重計算調整 0.008
Bartelsman et al.(1996) 209 1985-89 労働生産性(付加価値) 0.046 **
Bartelsman et al.(1996) 159 1989-93 労働生産性(付加価値)、二重計算調整 0.043 **
Bartelsman et al.(1996) 159 1989-93 労働生産性(付加価値) 0.165 **
ドイツ
Harhoff(1998) 443 1977-89 労働生産性(売上高) 0.150
注)Mairesse and Sassenou (1991),Wieser(2005)と各論文。　**、*はそれぞれ5%、10%有意であることを示す。  
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研究 企業数 分析期間 モデル 推計方法 弾力性
米国
Griliches(1980) 883 1957-65 部分要素生産性、産業ダミー Between 0.076 **
Griliches(1980) 110 (石油・化学) 1957-65 部分要素生産性 Between 0.093 **
Griliches(1980) 187(金属・機械) 1957-65 部分要素生産性 Between 0.102 **
Griliches(1980) 101(電機装置) 1957-65 部分要素生産性 Between 0.106 **
Griliches(1980) 34(自動車) 1957-65 部分要素生産性 Between 0.126 **
Griliches(1980) 31(航空機械) 1957-65 部分要素生産性 Between 0.107 **
Griliches(1980) 419(その他) 1957-65 部分要素生産性 Between 0.052 **
Griliches and Mairesse(1984) 133 1966-77 労働生産性(売上高) Within 0.091 **
Griliches and Mairesse(1984) 77(scientific sector) 1966-77 労働生産性(売上高)Within 0.021
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 ????, OLS 0.010
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高) ????, OLS 0.092 **
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 Within 0.041 **
Mairesse and Hall(1996) 1073 1981-89 労働生産性(売上高) Within 0.170 **
O' Mahoney and Vecchi(2000) 151(機械) 1993-97 労働生産性(売上高) ????, OLS 0.297 **
日本
Sassenou(1988) 394 1973-81 労働生産性(付加価値) Between 0.040
Sassenou(1988) 394 1973-81 労働生産性(付加価値) Within -0.010
O' Mahoney and Vecchi(2000) 107(機械) 1993-97 労働生産性(売上高) ????, OLS 0.107
権と乾(2003) 3830 1995-98 労働生産性(付加価値)、二重計算調整、産業ダミー 一階差分 0.035 **
権と乾(2003) 3830 1995-98 労働生産性(付加価値)、二重計算調整 一階差分 0.037 **
フランス
Cuneo and Mairesse(1984) 182 1972-77 労働生産性(付加価値) Within 0.050
Cuneo and Mairesse(1984) 98(scientific sector) 1972-77 労働生産性(付加価値)Within 0.144 **
Cuneo and Mairesse(1984) 98(scientific sector) 1972-77労働生産性(付加価値)、二重計算調整 Within 0.170 **
Cuneo and Mairesse(1984) 99(scientific sector) 1973-78 労働生産性(売上高)Within 0.028 **
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値) Within -0.001
Hall and Mairesse(1995) 197 1980-87 労働生産性(付加価値)、二重計算調整 Within 0.069 **
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 ????, OLS -0.003
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高) ????, OLS -0.003
Mairesse and Hall(1996) 1232 1981-89 労働生産性(付加価値) ????, OLS -0.005
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高）、製造業全体のデフレータ利用 Within 0.008
Mairesse and Hall(1996) 1232 1981-89 労働生産性(売上高) Within 0.013
Mairesse and Hall(1996) 1232 1981-89 労働生産性(付加価値) Within -0.016
オランダ
Bartelsman et al.(1996) 209 1985-89 労働生産性(付加価値)、二重計算調整 長期差分 0.247 **
Bartelsman et al.(1996) 159 1989-93 労働生産性(付加価値)、二重計算調整 長期差分 0.185
ドイツ
Harhoff(1998) 443 1977-89 労働生産性(売上高) 0.150
注)Mairesse and Sassenou (1991),Wieser(2005)と各論文。**, *はそれぞれ5%、10%有意であることを示す。
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研究 産業数 ウエイト 収益率(%)
米国
Terleckyj(1974) 20 IO フロー 45
Terleckyj(1974) 20 投資フロー 50
Terleckyj(1980) 20 IO フロー 183
Mansfield(1980) 20 IO フロー 27-54
Sveikauskas(1981) 102 投資フロー 860
Scherer(1982,1984) 87 特許フロー 118-147
Griliches and Lichtenberg(1984)193 特許フロー 0-90
Wolff and Nadiri(1993) 50 ＩＯフロー 0
Wolff and Nadiri(1993) 50 投資フロー 11
Wolff(1997) 48 IO フロー 41
日本
小田切(1985) 15 IO フロー 0
後藤と鈴木(1989) 50 IO フローと投資フロー 80
カナダ
Hanel(1988) 12 IOフロー 100
Hanel(1994) 19 特許フロー 2.6
Mohen and Ducharme(1996) 25 IOフロー 685
Mohen and Ducharme(1996) 25 特許フロー 172
英国
Sterlacchini(1989) 15 IOフロー 9-12
Sterlacchini(1989) 15 イノベーションフロー 14-30
フランス
van Meijl(1997) 30 IOフロー 0-129
van Meijl(1997) 30 投資フロー 843-871
van Meijl(1997) 30 特許フロー 0-26
?4.1???????????????????????
注)Nadiri(1993)、Bruno(1997)と各論文  
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研究 企業数 分析期間 ウエイト 弾力性/収益率(%)
米国
Jaffe(1988) 434 1972-77 企業の特許分布による技術距離 1.3-15％ *
Jaffe(1988) 434 1972-77 企業の特許分布による技術距離 0.10-25％ *
Jaffe(1988) 434 1972-77 企業の特許分布による技術距離 0.00035
Jaffe(1989) 434 1972-77 企業の特許分布による技術距離 0.03 *
Jaffe(1989) 434 1972-77 企業の特許分布による技術距離 0.13 *
Jaffe(1989) 434 1972-77 企業の特許分布による技術距離 0.01
Jaffe(1989) Low-tech 1972-77 企業の特許分布による技術距離 0.13 *
Jaffe(1989) Medium-tech 1972-77 企業の特許分布による技術距離 0.150 *
Jaffe(1989) High-tech 1972-77 企業の特許分布による技術距離 0.170 *
Branstetter(1996) 209 1983-89 企業の特許分布による技術距離 0.360 *
Branstetter(1996) 209 1983-89 企業の特許分布による技術距離 0.830 **
Los and Verspagen(1996) 485 1974-93 産業の特許分布による技術距離 0.020 *
Cincera(1998) 378 1987-94 企業の特許分布による技術距離 0.590 *
日本
Branstetter(1996) 205 1983-89 企業の特許分布による技術距離 0.700 *
Los and Verspagen(1996) 485 1974-93 産業の特許分布による技術距離 0.510 *
Los and Verspagen(1996) 485 1974-93 産業全体の技術知識ストックの合計 0.530 *
Cincera(1998) 133 1987-94 企業の特許分布による技術距離 -0.230
ドイツ
Harhoff(1998) 443 1981-83 企業の研究開発活動の分布による技術距離 0.030 *
注)Mairesse and Sassenou (1991),Wieser(2005)と各論文。　**、*はそれぞれ5%、10%有意であることを示す。  
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Nelson????????????????????????????????????
???????? NIS ????????????????????????????
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??OECD, Managing National Innovation System, 1999. 
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??EU, Key Figures 2001: Indicators for Benchmarking of National Research Policy, 
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 ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
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??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????OECD, 2005?? 
Scinece Policy
Focus: Production of scientific knowledge
Instruments:
- Public research funds granted in competition
- (Semi-) Public resaerch institutions (i.e: laboratories,
universities, research centers…)
- Tax inncentives to firms
- High education
- Intellectual Property Rights
Technology Policy
Focus: Advancement and commercialization of sectorial technical knowledge
Instruments:
- Public Procurement
- Public aid to strategic sectors
- Bridging institutions (between research world and industry)
- Labor force training and improvement of technical skills
- Standardization
- Technology forecasting
- Benchmarking industrial sectors
Innovation Policy
Focus: Overall innovative performance of the economy
Instruments:
- Improving individual skills and learning abilities (through general education system and labor training)
- Improving organizational performance and learning (i.e. ISO 9000 standards, quality control, etc.)
- Improving access to information: Information Society
- Environmental regulation
- Biomedical regulation
- Corporate law
- Competition regulations
- Consumer protection
- Improving social capital for reginonal development: Clusters and industraial districts
- Intelligent bench marking
- Intelligent, reflexive and democratic forcasting  
??2.5.2.2 ????????????????????????Lundvall and Boras, 
2005, p.617? 
                                                   
129 ??3?????????????ideal types,? ????? ?????????????3??
??????????????????????????????????Lundvall and Borass, 2005, 
p.602? 
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?? 3.1 ????????????? 
論文 特許 学会発表
特許
z 科学研究が技術
に及ぼした波及効
果の定量化
サイテーション
（引用度）
研究の科
学的貢献
z 基礎・応用研究から製品化に
至る組織をまたがる知の結集
と連鎖の解明
z 企業による学会活動等を通じ
た技術知識の交換・結集のプ
ロセスの解明
知的資本の企
業価値への影
響の推計
z 企業の知的資本と
企業価値の関連の
分析 社会的インパクトインパクト
アウトカム
アウトプット
インプット 研究人材研究費 企業活動統計
システム改革のインパクト
社会への影響企業科学・研究
マクロレベル
ミクロ・サブミ
クロレベル
z 企業におけるイノ
ベーション活動の
測定手法の改善
z 科学技術イノベーションが
社会にもたらす便益（余剰）
の測定、研究開発、イノ
ベーションと生産性
計量モデルへ
のデータ投入
企業におけるイノベーション活動
z イノベーション関連ミクロ/サブ
ミクロデータの接続・集約・時系
列データ化手法の確立
z ナショナル・イノベーション・システムのガバナンスとパフォーマンス
本調査研究により提案した課題
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1
Science of Science and 
Innovation Policy
Dr. David W. Lightfoot
Assistant Director
National Science Foundation
Directorate for Social, Behavioral and Economic Sciences 
Presentation to the
National Institute of Science and Technology Policy
Tokyo, August 27, 2006
 
 
 
2
Directorate for Social, Behavioral 
& Economic Sciences
Division of Behavioral and 
Cognitive Sciences
• Archaeology & Archaeometry
• Cultural Anthropology
• Geography & Regional Sciences
• Physical Anthropology
• Cognitive Neuroscience
• Developmental & Learning Sciences
• Linguistics
• Perception, Action & Cognition
• Social Psychology
Division of Social and 
Economic Sciences
• Cross-Directorate Activities
• Decision, Risk & Management 
Sciences
• Economics
• Innovation & Organizational Change
• Law & Social Science
• Political Science
• Sociology
• Societal Dimensions of Engineering 
Science & Technology Studies
• Methodology, Measurement & 
Statistics
• Science & Technology Studies
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Directorate for Social, Behavioral 
& Economic Sciences
Division of Science Resources Statistics
• Research & Development Statistics Program
• Human Resources Statistics Program
• Science & Engineering Indicators Program
• Information & Technologies Services Program
 
 
 
4
Science and Engineering: 
Assessments and Predictions
• Timely product 
innovations
• Innovative design 
competency
• Number of patents 
granted
• Number of cited 
patents
• Number of practicing 
engineers
• Number of science & 
engineering 
graduates
• Revenue growth
• Productivity levels
• Market leadership status
• Standard of living
• Well-being
Firms
Countries
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5
Existing Models
• Static
• Unidirectional
• Science neutral
• Based on time-lagged data
• Inputs relate to outputs and not broader 
outcomes
• Tools are antiquated
 
 
 
6
Dr. Marburger’s Challenge
• “…[T]he nascent field of the social science 
of science policy needs to grow up, and 
quickly, to provide a basis for 
understanding the enormously complex 
dynamic of today's global, technology-
based society.”
• Global science and policy communities 
must collaborate on advancing “a new 
interdisciplinary field of quantitative science 
policy studies.”
AAAS Science and Technology Policy Forum, April, 2005
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7
Predictability
• Policymakers need predictability of 
outcomes
– “It is one thing to know a bee is made of atoms, 
but quite another to guess which way it will fly 
when it leaves the hive.”
– “Difficult as it may be, the predictability of human 
affairs is a precondition for effective policy.”
Marburger, Atlanta Conference on Science and Technology Policy, May, 2006
 
 
 
8
Priorities
• Comprehensive data collection, data 
taxonomy, and stewardship
• New metrics, models and frameworks
• Interagency collaboration on a new 
framework
• International partnerships that promote 
science and technology advancements
Marburger, COSSA Meeting, October, 2005
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SBE-NSF’s Goals
• Develop usable knowledge and theories for 
establishing a new science of science and 
innovation policy
• Improve and expand science metrics, 
datasets and analytical tools
• Coordinate efforts among federal agencies 
to develop a roadmap for the long-term 
development the science
• Broaden participation in the STEM 
workforce
 
 
 
10
SBE Workshops
• Behavioral and Cognitive Sciences, May 2006
• Science Resources Statistics, June 2006
• Social and Economic Sciences, July 2006
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Scientific Basis of Individual and 
Team Innovation and Discovery
• Cognitive scientists, social psychologists and 
engineers discussed the psychological study 
of science and engineering
• Frontiers of collaborative research include:
– Memory and analogy mechanisms in creative design
– Computational models of creativity
– Models of synergy between individuals and teams to 
improve performance
– Ways to build more innovative teams
– Management and leadership issues in innovation and 
creativity
– Impact of disciplinary cultures on transformative work
 
 
 
12
Social Organization of Science 
and Science Policy (1)
• Sociology, science and technology, ethics, 
and history of science researchers identified 
a research agenda, including
• Understanding interrelationships in the 
national innovation system
– How intellectual, social and physical organization 
influence creativity and innovation
– How scientific knowledge and expertise influence policy 
and decisions
– How global changes in economic, political, and social 
relationships influence the production and uses of 
science and technology
– How changes in science and technology influence 
patterns of globalization and well being
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Social Organization of Science 
and Science Policy (2)
• Understanding knowledge creation and innovation at 
a variety of scales—from small groups through 
organizations to global networks, from historical to 
contemporary 
• Understanding how ethics and social values shape 
science and technology
• Developing and employing new computational tools 
and strategies for mining large-scale textual data 
sets and for visualizing the patterns and dynamics 
within
• Developing new strategies and vehicles for the 
education, training, mobility, and diversity of the 
STEM workforce
 
 
 
14
Advancing Measures of 
Innovation (1)
• Better research ingredients and investments 
and returns to these investments
– Improve analytical framework to identify gaps
– Enrich the taxonomy of fields of science and 
engineering to understand emerging and 
interdisciplinary fields
– Map knowledge and investment flows in the “national 
innovation system”
– Include local and imported human capital inputs, i.e., 
university professors and graduate students, foreign 
postdoctoral researchers, and foreign collaborators
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Advancing Measures of 
Innovation (2)
• Improve comparability, scope, relevance, 
and availability of international data
– Redesign surveys
– Improve data sample frames, links and aggregability
– Map the globalization and capitalization of R&D
– Collaborate with other Federal agencies on R&D and 
innovation metrics
– Collaborate with OECD, UNESCO, Statistics Canada and 
others to improve the international comparability of 
workforce and mobility data
– Utilize new cyberinfrastructure-based data extraction, 
matching and manipulation techniques
 
 
 
16
Interagency Task Group
• Analyze Federal and international efforts in 
the science of science and innovation policy
• Identify data and tools for developing new 
R&D and innovation indicators
• Conduct a government-wide survey and 
chart a strategic roadmap to improve 
theoretical frameworks, data, models, and 
methodologies
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Investigator Initiated 
Research (1)
• Theoretical and conceptual models of 
scientific discovery and technological 
innovation
– Psychological and organizational studies of innovation
– Agent-based and network model development
• Statistical and econometric tools for 
estimating returns to science and 
engineering investments
– Sector-specific science metrics involving relevant 
scientific communities
– Comparisons of public and private R&D expenditures 
and returns
 
 
 
18
Investigator Initiated 
Research (2)
• Qualitative tools
– Case studies
– Ethnographic studies
– Retrospective analyses
– Cross-national comparisons
• Bibliometric tools
• Many levels of analysis:  cognitive, 
organizational, cultural, regional, national, 
and transnational
• Interdisciplinary and international 
collaborations encouraged
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Cyberinfrastructure
• Data extraction mechanisms
– Cyber-linked metrics and methods for evaluating inputs, 
outputs and outcomes of scientific development
• Collaboratories—“centers without walls”
– Virtual laboratories across disciplinary and geographical 
spaces
– Social and behavioral scientists study scientific 
processes and activities in areas such as chemistry, 
physics, biology, engineering, or nanoscience
• E.g., mapping discovery and innovation in a 
nanotechnology research laboratory
– Organizational catalysts for workshops and the 
dissemination of research
 
 
 
20
Community Building
• Continuous enhancement of workforce 
development, building a cadre of 
researchers in science of science and 
innovation policy
– Summer institute
– Education and training 
– Broaden workforce participation in the STEM 
disciplines
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International
• Foster international collaborations to 
establish and expand international data 
linkages and compare different models in 
different countries
• Partner with international funding agencies
• Partner with researchers in developing 
countries
• OECD’s Committee on Scientific and 
Technological Policy and its working 
parties could provide forums for dialog
 
 
 
22
Moving Forward (1)
• New surveys, data, indicators, and 
benchmarks
• New methods, models and tools
• Broader outcomes—industrial advances, as 
well as job creation, health, security, 
university graduates, and “well-being”
• Broad involvement of constituencies, 
including universities and researchers, labs 
and corporations, policymakers and 
community leaders
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Moving Forward (2)
• Establish infrastructure for human capital 
and workforce development in science 
and engineering
• Establish forums that promote advances 
in the science of science and innovation 
policy across disciplinary and geographic 
boundaries
• Establish global linkages using cyber-tools
 
 
 
24
Dr. Arden L. Bement
Director, NSF
“Our nation’s future depends more and 
more on the quality of our new ideas, 
the vitality of our science and 
engineering workforce, and the 
innovative use of new knowledge 
generated through our research and 
education enterprise.”
NSF FY 2007 Budget Request to Congress
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（別添）ブルースカイⅡフォーラム2000 プログラム 
 
Monday, September 25, 2006 
Keynote address 
Speaker: Dr. John H. Marburger, III, Director, Office of Science and Technology Policy, 
Executive Office of the President of the United States of America 
 
Plenary 1 – New uses of existing science and technology indicators in a global context 
Presentations 
・ Dominique Foray – Enriching the indicator base for the economics of knowledge 
・ Anthony Arundel – Innovation indicators: Any progress since 1996? 
Discussant, followed by questions and answers from the floor. 
Summary of Plenary 1  
 
Concurrent Workshop 
Series A1 – Non technological innovation 
・ The determinants and effects of non-technological innovations – Tobias Schmidt and 
Christian Rammer, Center for European Economic Research (ZEW) in Germany. 
Germany 
・ Just how innovative are New Zealand firms? Quantifying and relating organisational 
and marketing innovation to traditional STI indicators — Richard Fabling, New 
Zealand Ministry of Economic Development. New Zealand 
・ Design as source and enabler of Innovation — New and improved indicators  – Ray 
Lambert, UK Department of Trade and Industry, Office of Science and Innovation. 
United Kingdom 
・ Better by design? Capturing the role of design in innovation – Meric S. Gertler and 
Tara Vinodrai, University of Toronto. Canada 
・ Industrial reflexity: An institutional approach to measure innovativeness of 
organisations – Manfred F. Moldaschl, Chemnitz University of Technology; The 
Institute for Human Resource Management, Chemnitz , and Center for Innovation 
Research, Munich. Germany 
Series A2 – Multidisciplinary science, technology and innovation 
・ A framework to measure the impact of investments in health research – Alan 
Bernstein, President of the Canadian Institutes of Health Research. Canada 
・ Towards a nanotechnology statistical framework – Kevin Fitzgibbons, Executive 
Director of the Office of the National Science Advisor to the Prime Minister of Canada, 
and Chuck McNiven, Statistics Canada. Canada 
・ Indicators for benchmarking biotechnology innovation policies – Thomas Reiss and 
Iciar Dominguez-Lacas, Department of Emerging Technologies at Fraunhofer ISI. 
Germany 
・ Biotechnology impact indicators: From measures of activities, linkages and outcomes 
to impact indicators – Antoine Rose, Canadian Biotechnology Strategy and Chuck 
McNiven, Statistics Canada. Canada 
 
Series A3 – Global knowledge flows – Human resources and science and technology 
・ International mobility of doctorate holders: First results and methodology advances - 
Laudeline Auriol, Organisation for Economic Co-operation and Development (OECD). 
OECD 
・ Developing indicators for the effective utilisation of HRST: The case of South Korea – 
Ki-Wan Kim, Korea Institute of Science and Technology Evaluation and Planning 
(KISTEP). Korea 
・ Mobility of the higher skilled in the Swedish Innovation System — An indicator for 
knowledge flows – Patrik Sandgren and Eugenia Perez, VINNOVA. Sweden 
・ Linking human resources in science and technology and scientific performance: The 
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use of existing data to develop new indicators to analyze the scientific base of high and 
medium high technology manufacturing industries – Wendy Hansen, Maastricht 
Economic Research Institute on Innovation and Technology (UNU-MERIT) of the 
University of Maastricht. UNU-MERIT 
・ Indicators on researchers' career and mobility in Europe: A modelling approach – 
Philippe Moguérou, Olivier Da Costa, Maria Paola di Pietrogiacomo and Patrice Laget, 
IPTS, European Commission. IPTS / EU 
 
 
Tuesday, September 26, 2006 
Keynote address 
Speaker: Dr. Luc Soete, Joint Director of the United Nations University Institute for New 
Technologies (UNU-INTECH), Maastricht Economic Research Institute on Innovation and 
Technology (MERIT) 
 
Plenary 2 – New science and technology uses of non science and technology indicators 
Presentations 
・ Eric von Hippel – Indicator development required for science, technology and innovation 
policies in an era of democratizing innovation 
・ Reinhilde Veugelers – Developments in EU statistics on science, technology and 
innovation: Taking stock and moving forward towards evidence based policy analysis 
・ Heidi Ertl – Towards understanding the impacts of science, technology and innovation 
activities 
Discussant, followed by questions and answers from the floor 
Summary of Plenary 2 
 
Concurrent Workshop 
Series B1 – The role of public sector and actors in innovation 
・ University research in an innovation society – Richard Hawkins, Cooper H. Langford 
and Kiranpal S. Sidhu, University of Calgary. Canada 
・ Developing internationally comparable indicators for the commercialisation of 
publicly-funded research – Anthony Arundel and Catalina Bordoy, Maastricht 
Economic Research Institute on Innovation and Technology (UNU-MERIT) of the 
University of Maastricht. UNU-MERIT 
・ Micro-level indicators of knowledge production: The AQUAMETH project on European 
universities – Andrea Bonaccorsi, University of Pisa and Member of the High Level 
Expert Group (HLEG) of the European Commission; Cinzia Daraio, IIT-CNR ( Italy ) 
and member of the PRIME working group on Public Sector Research. Italy 
・ Benefits from R&D investment in the Canadian federal government plus Annex – 
Pierre Therrien, Industry Canada. Canada 
Series B2 – Specialised surveys: Developing countries, remote regions, special topics 
・ Science, technology and innovation for sustainable development plus Annex - Michael 
Bordt, Johanne Boivin and Julio Miguel Rosa, Statistics Canada. Canada 
・ What drives productivity growth in Tanzania : Technology or institutions? – Pierre 
Mohnen, Maastricht University and UNU-MERIT ( Maastricht Economic Research on 
Innovation and Technology) ; Micheline Goedhuys, University of Antwerp and 
UNU-MERIT and; Norbert Janz, University of Antwerp and UNU-MERIT. 
UNU-MERIT 
・ Specialised R&D surveys: Design and application – Peter S. Mortensen and Carter 
Bloch, University of Aarhus, Denmark 
・ Measuring SERVERD – Pie in the sky or substantive activity? – Michael Kahn, 
Human Sciences Research Council (HSRC). South Africa 
Series B3 – Global knowledge flows – The diffusion and location of knowledge 
・ Measuring the globalization of knowledge networks – Caroline S. Wagner, SRI 
International Center for Science, Technology, and Economic Development and George 
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Washington University. United States of America 
・ Norms-based intellectual property systems: The case of French chefs – Eric von Hippel, 
Innovation and Entrepreneurship Group at MIT and Emmanuelle Fauchart, 
Conservatoire national des arts et métiers. United States of America and France 
・ The contribution of firm and invention-specific science linkages to patent quality – 
Bruno Cassiman, IESE Business School and Katholieke Universiteit Leuven, Faculty 
of Economics and Applied Economics, B-3000 Leuven; Reinhilde Veugelers, European 
Commission (BEPA), K. U. Leuven and CEPR Katholieke Universiteit Leuven, 
Faculty of Economics and Applied Economics, B-3000 Leuven; and Pluvia Zuniga, 
Katholieke Universiteit Leuven, Faculty of Economics and Applied Economics, B-3000 
Leuven. Spain and Belgium 
・ A proposal for developing new indicators on the internationalisation of R&D by 
matching micro-data from national R&D surveys – Giulio Perani, Italian National 
Statistical Institute; member of the Italian delegation to NESTI; and Claudio Cozza, 
Italian National Statistical Institute. Italy 
・ Ideas for new indicators on globalisation of R&D – Mikael Åkerblom, Statistics 
Finland. Finland 
 
 
Wednesday, September 27, 2006 
Plenary session 3 – New indicators and methods 
Presentations 
・ Benoît Godin – Statistics and Science, Technology and Innovation Policy: How to Get 
Relevant Indicators 
・ Giorgio Sirilli – 
・ Luis Sans-Menendez – 
・ Ward Ziarko – 
・ Andrew Wyckoff – 
Summary of parallel sessions 
Panel Discussion: What has been learned and what happens next? 
 
Concurrent Workshop 
Series C1 – Understanding the impacts of innovation 
・ New directions for understanding innovation – Frances Anderson and Susan Schaan, 
Statistics Canada. Canada 
・ Organisational forms and innovative performance – Anthony Arundel, Maastricht 
Economic Research Institute on Innovation and Technology (UNU-MERIT) of the 
University of Maastricht and Edward Lorenz, University of Nice Sophia-Antipolis, 
France. UNU-MERIT and France 
・ What is missing in the analysis of input-output relationships of innovation processes? 
Svein Olav Nås , NIFU STEP, Mark Knell and Johan Hauknes, Norwegian Social 
Science Research Institute NIFU STEP Centre of Innovation Research. Norway 
・ Where science, technology and innovation indicators hit the road and roadblocks – 
Susan McDaniel, University of Windsor. Canada 
Series C2 – New indicators for science and technology policies 
・ Indicator for complex innovation systems: A Scale-independent view – J. Sylvan Katz, 
Visiting Fellow SPRU, University of Sussex. United Kingdom 
・ Constructing a multi-level Scientometric Indicators System – Hiroyuki Tomizawa, 
National Institute of Science and Technology Policy (NISTEP) and Ministry of 
Education, Culture, Sports, Science and Technology [MEXT]; and Takayuki Hayashi, 
National Institute of Science and Technology Policy [NISTEP], and National 
Institution for Academic Degrees and University Evaluation [NIAD]. Japan 
・ Innovation systems' based indicators: Relationships between innovation, human 
capital, and information and communication technologies – Monica Salazar, Simon 
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Fraser University. Colombia and Canada 
 
Series C3 – Global knowledge flows — The spatial dimension 
・ What are policy-relevant Indicators to measure the performance of innovation 
clusters? – Charles Davis, Hickling Arthurs Low (HAL) Corporation and Ryerson 
University; David Arthurs, Hickling Arthurs Low (HAL) Corporation; David Wolfe, 
Hickling Arthurs Low (HAL) Corporation and University of Toronto and; Erin Cassidy, 
National Research Council. Canada 
・ Cross-regional and intra-sectoral analysis of clusters – Anne Plunket, University Paris 
Sud 11. France 
・ Of triple helixes, classification schemes and knowledge value chains – Brian Wixted, 
Visiting Fellow with CPROST at Simon Fraser University, and Susan E. Cozzens, 
Georgia Institute of Technology. Canada and United States of America 
・ Innovation at regional level. What we can learn from the CIS4 two-tiered survey in 
Italy – Giorgio Sirilli, National Research Council of Italy and NESTI delegate; Giulio 
Perani, Italian National Statistical Institute; NESTI delegate and Valeria 
Mastrostefano, Italian National Statistical Institute. Italy 
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? NESTI-SWIC??WG ?2007.11.15? 
 
????????????????? ????? 
 
 
OECD NESTI-SWIC??????????????????????????????
??2006?11?15?????????? 
 
OECD??????????????????????????????????????
????CSTP1??????NESTI2??CIBE3??????SWIC4?? 2??????????
??????????????????????????????????????????
?????????????????????????2006?11? 15?????????
??????? 
??????????????????????????2???????????? 
????????EEA??????????????????????????5 ????
?????????????????????????????????????????
??????(Eurostat)??????????????????????????????
EEA????????OECD??????????????????????????????
??????????????????????????????? 
?????????????????????????5???????????????
?????????????????????????????????????????
?????????????????????????SWIC??????????????
?????????????? 1 ??????????????NESTI ?????????
?????????? 
?????????????????????????????????????????
?????????????????????????????????????????
???????????CIS 4????????????????????????????
?????????????????????????????????????????
?????????????? 
                                                   
1 CSTP: Committee for Scientific and Technological Policy??????????? 
2 NESTI: Working Party of National Experts on Science and Technology Indicators???????????
???????????? 
3 CIBE: Committee on Industry and Business Environment???????????? 
4 SWIC: Statistical Working Party of the Committee on Industry and Business Environment???????
????????????????? 
5 DECISION No 1608/2003/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 22 July 2003 concerning the 
production and development of Community statistics on science and technology, 16.9.2003, Official Journal 
of the European Union L 230/1????????????????????????2003?7?22?????
??????????1608/2003/EC?????????2003?9?16??L 230/1?? 
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??????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????????????? 
??????OECD????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????2007??OECD?
????????????????????????????????????? 
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???????????????32?CEIES?????Innovation Indicators – More Than 
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?????????????????????????????????????????
?????????????????????????? 
??????????????????????????????????????Oslo 
Manual???????????????????? organisational innovation?????
??????? marketing innovation????????????????????????
????????????????????????(non-technological innovation)???
??????????????????????????(J-NIS 2003)????Oslo Manual?
???????????????????????3?????????????(CIS 3: the 
third Communicty Innovation Survey)????????????????????????
?????????????????????????????????????????
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???????????????????????J-NIS 2003???????J-NIS 2003?
?????????????????????????????????????????
??????????????????????????????????????????
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